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IHosicuuTeanLHAA 3aNIUCKA.

Pabouvast mporpamma coctaBiieHa B COOTBETCTBUH C TPEOOBaHUSIMHU:

- @enepa’dbHOTO TOCYIAPCTBEHHOIO  O0Opa3oBaTENBHOIO CTAaHAApTa OCHOBHOTO  OOIIEro
oOpazoBanus (mpuka3z MunucrepcTBa oopazoBanus U Hayku PO ot 17.12.2010 1. Ne 1897);

- OyH/IaMEHTAIBHBIM SAPOM COACPIKAHUS 001Iero 00pa3oBaHMus;

- [IpumepHOI OCHOBHOM 00pa30BaTEIbHON IMTPOTPaAaMMOI OCHOBHOT'O 00IIIeT0 00pa30oBaHus;

- OOpazoBaTenbHOH MPOrpaMMoOi MIKOJBI  (YTBEpXkaeHa mpukazoMm nupekropa orT Ne 107 ot
01.09.2017 r.);

- ¢ yu€roM aBTOpckoil mporpammbl kK YMK mna 7-9 wmaccos, aBtopbl JI.C. Artanacsina, B.®.
byrysona, C.b. Kagomiera u np.,MockBa «IIpocsemenuey, 2017 r.

IIporpaMmMma BKJIIOYAET NSATH Pa3/ieioB:

-«llosicHuTeNbHASA 3amlMCKa», TIJ€ OXapaKTEepU30BaH BKJIAJ IpeaMeTa B JOCTH)KEHHE Iieneit
OCHOBHOTO 00Iero o0pa3oBaHus; CHOPMYINPOBAHBI LIENM W OCHOBHBIC DPE3YJIBTAaThl W3yYCHUS
npeaMeTa MaTeMaThKa Ha HECKOJIBKUX YPOBHSIX — JIMYHOCTHOM, METANPEAMETHOM U MPEIMETHOM,
naeTcs o0Ias XapakKTepUCTHKA Kypca, ero MecTa B IPUMEPHOM y4eOHOM IUTaHe.

-«OCHOBHOE comep)KaHue», TIIe TMPEACTABICHO HW3y4yaeMoe Cojep)kaHue, OOBEJUHEHHOE B
cozepKaTeIbHbIe OJIOKH.

-«lIpuMepHOE TemaTnvecKkoe IIaHWPOBAaHUE», B KOTOPOM JaH NMPUMEPHBINA MepedyeHb TeM Kypca |
YHCJIO Y4EOHBIX YacoB, OTBOAMMBIX HA M3YyYCHHE KaXKIOW TEMBI, IPEICTABICHA XapaKTEPHCTHKA
OCHOBHOTO COJICp)KaHUSI TEM W OCHOBHBIX BHJIOB JCATEIBHOCTH Y4YCHHKa (HA YpOBHE y4eOHBIX
NEHCTBUN).

-«Y4eOHO-METOAMYECKOE M MaTepUalbHO-TEXHHYECKOe  oOecredeHne  00pa3oBaTesbHOTO
mporecca», TIe JaeTcsd XapaKTepPUCTHKa HEOOXOAMMBIX CpeACTB OOy4eHUs H  y4eOHOro
000pyIoBaHUs, 00ECIICYMBAIOIINX PE3YIBTaTUBHOCTD NPENOJABaHUS MAaTEeMaTHKH B COBPEMEHHOMN
IIKOJIE.

-«CucreMa OlLEeHKH TITAHUPYEMBIX PE3YIIBTaTOBY.

-«[InmaHupyemble pe3ynbTaTh», I MPEACTABICHO ONMHCAHUE LENeH — pe3yabraroB  OOydeHHs,
BBIPQKEHHBIX B ICHCTBUSAX YUAIIUXCS.

B paboueil nporpamme yuTeHsl UeH U nojoxeHus: KoHuenmuu 1yXxoBHO-HPaBCTBEHHOTO Pa3BUTHS
M BOCIHMTaHUS JHMYHOCTH TpakganuHa Poccum, Ilporpammsl pa3Butus U (HOPMHPOBAHHUSA
YHUBEpPCAJIbHBIX Y4E€OHBIX JIEHCTBUI, KOTOpble oOecrneunBaoT (OPMUPOBAHHUE POCCUICKON
IPaXIaHCKOW MAEHTUYHOCTH, OBJIAJEHUS KIIIOUEBBIMM KOMIIETEHLUAMHU, COCTABISIOIIUMUA OCHOBY
JUISL CAaMOPAa3BUTHSI U HEMPEPBHIBHOTO 00Pa30BaHUsI, LEIOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO
Y TIO3HABATEJIBHOTO PA3BUTHS YYalIUXCs, U KOMMYHUKAaTUBHBIX Kau€CTB JINYHOCTH.

O0mas xapakTepuCcTHKA NMpeaMeTa.
B kypce reomeTpun MOKHO BBIIECINTH CIEAYIOIIME OCHOBHBIE COJEPKATEIIbHBIC JIMHUM:
«Harasignast reoMeTpus»;
«I'eomerpuyeckue Gpurypsbi»;
«/3mepeHne reoMeTpuYeCKMX BeJIUYUHY;
«KoopauHarb»;
«BeKTopbI»;
«Jloruka u MHOKECTBAY;
«['eomeTpus B MCTOPUYECKOM Pa3BUTUM.
Jlunusa «Harasignasi reoMeTpust» (3JI€MEHTBI HATTISAHOM CTEPEOMETPHH)- CIIOCOOCTBYET
PAa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUN YYalIMXCs B pAMKAX U3y4YECHUS [NIAHUMETPHUU.
Conepxxanne pasnenos «I'eomerpuueckue ¢purypo» u «M3mepenune reoMeTpu4ecKux
BeJIMYMH» HAIEJICHO Ha TMOJyueHHWE KOHKPETHBIX 3HAHUN O reoMeTpudeckord Qurype kak
BOKHEUIIIEH MaTEMaTHYECKONW MOJIETH JIsi OMHCAHHS OKpyKaromiero mupa. CucreMarnueckoe
U3y4eHHe CBOWCTB r€OMETPUYECKUX (PUTyp MO3BOJHUT PAa3BUTh JIOTHYECKOE MBILIUIEHUE U MTOKA3aTh
IIPUMEHEHHE 3TUX CBOMCTB MPH PEHICHUU 3a/1a4 BBIYUCIUTEIBHOIO U KOHCTPYKTHBHOTO XapakTepa,
a TAK)Ke MPAKTUYECKHUX.



Marepuan, oTHOCAIIMNCA K coAepKaTeabHbIM JIMHUAM «KoopamHaTe» u «BekTopb», B
3HAYMUTENNbHOM CTENEHN HEeCceT B ce0e MEXIPEAMETHbIE 3HaHUsI, KOTOPbIE HAXOAST IPUMEHEHHE, KaK
B Pa3JIMYHBIX MAaTEMAaTUYECKUX JUCLUIIINHAX, TAK U B CMEKHBIX IIPEIMETAX.

Ocob6eHHocThI0 TUHUHM «JIorHKka M MHOXKeCTBa» SBIISETCS TO, YTO IPECTAaBICHHBIN
3/1eChb MaTepuaj U3y4aeTcs MPEUMMYILIECTBEHHO IIPM PACCMOTPEHUM DPA3JIMYHBIX BOIPOCOB Kypca.
CooTBeTCTBYIOIIMI MaTepHall HalleJIeH Ha MaTeMaTHUECKOe Pa3BUTHE ydalluxcs, GopMupoBaHue y
HUX YMEHHS TOYHO. CKaTo U SICHO U3Jarath MbICIU B YCTHOW U MIUCbMEHHON pEyH.

Jlunus «I'eoMeTpusi B HCTOPHYECKOM Pa3BUTHM» IpeHA3HAYeHa s (HOpMUpPOBAHUS
IIPEJICTABICHU O TIEeOMETPUM KaK YacTU 4YEJIOBEYECKOW KyJbTyphl, s OOILIEro pa3BUTHUSA
IIKOJIbHUKOB, JJIs1 CO3JaHUs KYJIbTYPHO - HCTOPUYECKOM Cpe/ibl 00ydeHusl.

MecTto npeamera B ¢eaepajbHOM 0a3MCHOM YU4eOHOM IJIaHeE:
bazucHplii yueOHbBIN (00pa3oBaTeNbHBINA) TUIAH HA W3yYeHUE TeOMETpuu B 7—9 Kiaccax
OCHOBHOM HIKOJIBI OTBOJUT 2 YacOB B HEIEIIO0 B TEUCHHME KaXKIOro roja oOyueHus, Bcero 204

ypoKa.

Mecto npeamera B yueoHom miiane MbOY «COL» ner. Maamac:

YueOusrii oian MBOY «COILl» mer. MagMac OTBOAWT HA W3ydeHHE TeomeTpud B 7-9
KJlaccax 1o 2 4yaca B HEJEeNIo, o 68 ypokoB B rof (34 yueOHBIX Helenb); Bcero 204 ypoka.

JInyHOCTHBIC, MaTenpeAMeTHbIE H NPeAMeTHbIC Pe3yIbTAThI OCBOCHUs Y4eOHOI0
npeaMmera.
JInyHnocTHBIC
- CdopMUPOBAaHHOCTh OTBETCTBEHHOT'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH W CIHOCOOHOCTH
o0yyJaroImuxcs K CaMOpa3BUTHIO U CAaMOOOPa30BaHMUIO;
- ChopMHUPOBAaHHOCTh LIEJIOCTHOI'O MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;
- ChopMupoBaHHOCTF KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHMH CO BCEMH YYaCTHUKaAMU
00pa3oBaTeNbHOrO Ipoliecca, B 00pa3oBaTesIbHOM, ydeOHO — MCCIeI0BaTeNbCKON M IPYTUX BHIAX
NeSITENIbHOCTH;
- YMeHue SICHO, TOYHO, IPaAMOTHO M3JIaraTb CBOM MBICIU B YCTHOM M MMCBMEHHOW pe4H, IOHUMAaTh
CMBICJI IIOCTaBJICHHOM 3aJa4d, BBICTpPAWBATh APIYMEHTALMIO, NPUBOJHUTH IPUMEPHl H
KOHTPIIPUMEDHI;
- [IpencraBnenne o MaTeMaTH4YECKON HayKe Kak cepe 4eloBEeUeCKO! AeaTeIbHOCTH, 00 3Tanax ee
Pa3BUTHsA, O €€ 3HAUMMOCTH AJIs1 Pa3BUTHUS LIMBUIN3ALINH;
- KpI/ITI/I‘IHOCTI) MBIIIJICHUS, YMCHHE pPACIIO3HABATH JIOTUYCCKU HCKOPPCKTHBIC BBICKA3LIBAHUA,
OTJIMYaTh TMIIOTE3Y OT (aKTa;
- eraTI/IBHOCTB MBIIIJIICHUA, HWHUIIKMaTHUBa, HaxXoa4uBOCTbH, AKTUBHOCTL IHpHU PCUICHHUU
anreOpanvyecKux 3a/1ad;
- YMeHue KOHTPOJIMPOBATh MPOLIECC U PE3YJIbTAaT y4eOHON MaTeMaTu4ecKoi JesTeIbHOCTH;

MeranpeamerHbie

- VYMeHue caMOCTOSITE€IbHO IUIAHUPOBAaTh  IYTH JOCTM)KEHHUS LieJel, OCO3HAHHO BBIOMpAThH
Hauboee 3 pekTUBHBIE CIOCOOBI pelleHHs y4eOHbIX U MO3HABATEIbHBIX 3a7a4;

- YMeHHe OCYIIECTBIIATh KOHTPOJIb MO Pe3yabTaTy U CIIOCO0Y AEUCTBUS HAa YpPOBHE MPOU3BOIBHOTO
BHUMAaHHS U BHOCUTHh HEOOXONMBIE KOPPEKTHBHI;

- YMeHHe a/IeKBaTHO OLIEHMBATh NMPABHJIBLHOCTh WM OIIMOOYHOCTH BBIMOJHEHHs yuyeOHOM 3agauu,
ee 00bEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIlIECHUS;

- Oco3HaHHOE BIJEHUE JOTMYECKUMM JEHCTBHSIM U OINpEAeieHUs MOHATUH, 0000IIeHus,
YCTAHOBJICHUSI aHAJIOTHH, KJIacCH(PUKAIMK HAa OCHOBE CaMOCTOSITEIHHOTO BBIOOpA OCHOBAaHUW M
KpPUTEPHEB, YCTAaHOBJICHUS CBSI3EH;

- YMeHue ycTaHaBIMBaTh NMPUYMHHO-CIIEJCTBEHHBIE CBSI3U; CTPOUTH JIOTMUECKOE PpacCyKICHHE,
JeNaTh YMO3aKJI04eHue (MHAYKTUBHOE, TETYKTUBHOE U [0 aHAJIOTUH) U BHIBOJIBI;

- YMeHue co3/iaBath, IPUMEHTh U IPE0OpPa30BbIBAaTh 3HAKOBO- CHUMBOJIMYECKUE CPENICTBA, MOIETU
Y CXEMBI JIJIS peIlieHHs YUeOHbIX U M03HABATEIbHBIX 33/a4;



- YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEPCTHHKAMM:  ONpENeNsATh LeNu, pachpeneneHue (QyHKUMA W poseld  y4acTHUKOB,
B3aMMOJIHicTBIE U 0OIIHe crmocoObl paboThl; yMeHHWE pabdoTaTh B TPYIIE: HAXOIUTH OOIIee
pelieHre W paspeniatb KOH(JIUKTHI Ha OCHOBE COTJIACOBAHMS IMO3WLUN M y4YeTa HHTEPECOB;
CIIyIIaTh MapTHepa; GopMyIupoBaTh, ApryMEHTHPOBATh U OTCTAUBATh CBOC MHEHHUE;

- ChopmupoBaHHOCTD U pa3BUTHE YU€OHOM M OOIIETOIb30BATEICKON KOMIIETEHTHOCTH B 00JIaCTH
WCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruid ( UK T-koMrieTreHTHOCTH);

- IlepBoHauanbpHble IPEICTaBICHUS 00 HIIEAX M METOAAaX MaTeMaTHKU KaK YHHUBEPCAJIbHOM S3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SBJICHHUI U MPOIIECCOB;

- VYMeHHe BHUAETh MAaT€MaTHYECKYyIO 3aJadyy B KOHTEKCTE€ MpPOOJEMHOW CHUTyalluM B JPYTHX
JUCHUILINHAX, B OKpYKaIOLEeH KU3HU;

- YMeHue HaxXoAWTh B pPa3IMYHBIX HCTOYHHMKAX HHpopmanuioo. HeoOxomumyro s peuieHus
MaTEeMaTHYECKUX TMPOOJeM, U TPEIACTABISATh €€ B TMOHATHOW (opme; MpUHUMATH pEIleHUE B
YCIIOBUSX HETOJIHON U U30bITOYHON, TOUHOU U BEPOSTHOCTHOM MH(pOpManuy;

- YMeHue NOHMMAaTh M MCHOJb30BaTh MaTEMaTHYECKHUE CPEACTBA HATJSAIHOCTH ( PHUCYHKH,
YepTEeXH, CXEMbI  JIp.) AJI WUTIOCTPALIMK, HHTEPIIPETAllUU, apTyMEHTaIUH;

- YMeHue BBIJIBUTaTh THUIIOTE3bI MPH PEIICHUU YYEOHBIX 3a/1a4 M IMOHUMATh HEOOXOJUMOCTHh HX
IIPOBEPKHU;

- YMeHue NpUMEHSITh UHAYKTUBHBIC M JCAYKTHBHBIE CIIOCOOBI PACCYKICHUU, BUACTh Pa3UUYHbIC
CTpaTeruu pelieHus 3a/1ay;

- [lonumanue CymHOCTH aNTOPUTMUYECKUX MPEANUCAHUNA U YMEHHUE JEeHCTBOBATh B COOTBETCTBUU
C IIPEJIOKEHHBIM aJITOPUTMOM;

- YMeHHEe CaMOCTOSITEJIbHO CTaBUTh LIE€JH, BBIOMpATh M CO3/1aBaTh QJTOPUTMBI JJIsi PEIICHUS
y4eOHBIX MaTeMaTHYECKUX MPOOIIEM;

- YMeHuE IUIaHUPOBaTh M OCYUIECTBIIATH JIE€ATENbHOCTh, HANPABJICHHYIO Ha pEIICHUE 3a1a4
HCCIIEA0BATENIbCKOr0 XapakTepa.

IIpexmeTHbIe

- YMeHue paboTarh ¢ reOMETPUUECKUM TEKCTOM ( CTPYKTYpPUpPOBAHHE, U3BJICUEHHE HEOOXOIUMON
uHpopMalKn), TOYHO W TPaMOTHO BBIpAXKaTh CBOM MBICAM B YCTHOH M INHCBMEHHOH peuw,
IPUMEHSIST MaTEMAaTUYECKYyI0 TEPMHUHOJIOTMIO M CHUMBOJIMUKY, HCIOJIb30BaTh pPa3INYHbIE S3bIKU
MaTeMaTHKH ( CIIOBECHBIM, CUMBOJIMYECKHM, rpaguueckuii), 000CHOBBIBATh CYXAEHUS, IPOBOAUTH
KJIacCU(UKALIMIO, JOKa3bIBaTh MaTEMaTHUYECKHUE YTBEPKACHMUS,

- Bnanenue 0a30BbIM MOHATUHHBIM alMapaToM [0 OCHOBHBIM pa3jeiaM COAEp)KaHUs; HMETh
MIpe/ICTaBIeHNE 00 OCHOBHBIX M3y4aeMbIX MOHATUSAX KaK BaKHEUIINX MaTeMaTHUYECKUX MOJENSX,
ITO3BOJISIFOIIMX OIMCHIBATH U M3Yy4aTh PEAJIbHBIE IPOLIECCH] U SBICHUS;

- OBnazieHNe HaBbIKaMU YCTHBIX, TUCbMEHHBIX HHCTPYMEHTAJIbHBIX BHIYUCICHHUI;

- OBiajeHUE T€OMETPUYECKUM S3BIKOM, YMEHHE MCIOJIb30BaTh €0 JJsl ONHMCAaHUS IPEIMETOB
OKpY’KaIOILIEr0 MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUN U M300pa3UTEIbHBIX YMEHUH,
npuoOpeTeHne HaBBIKOB T€OMETPHUECKUX MOCTPOCHUI;

- YCcBOEHHE CHCTEMBI 3HaHUH O IJIOCKUX (PUTypax M UX CBOMCTBAX, a TAaKyK€ Ha HAIJISIIHOM YPOBHE
— O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEIaX, YMEHHE NPUMEHATh CUCTEMAaTUYECKUE 3HAHUSA O HUX
JUIS peIlieHUsl TEOMETPUYECKUX U TPAKTHYECKUX 3ajau;

- YMeHue u3MepsTh JJIUHBI OTPE3KOB, BETUUMHBI YTJIOB, UCHOIb30BATh (DOPMYJIBI I HAXOXKICHHS
NEePUMETPOB, IJIOLIa/Iel U 00BEMOB FEOMETPUUECKUX PUTYD;

- YMeHHe NpPUMEHATh W3Y4YEHHBIE IIOHATHSA, PE3YyJIbTaThl, METOABl JUIsl pEIICHHs 3aaad
MPAKTUYECKOI0 XapakTepa M 3aJad U3 CMEXKHbIX JMCUUIUIMH C HCIIOJIb30BAHUEM TIpU
HE00X0AMMOCTH CIIPaBOYHBIX MaTepuaios, KaJIbKYJIATOPA, KOMIIBIOTEpA.

Opranun3anus NpoMe;KyTOYHOM M HTOrOBOM ATTeCTAIUM.
IIpoMexyTouHass arrecTalss MO TEOMETpHUM € 7 mo 9 Kiacc NPOBOAMTCA IO YETBEPTIM U

MOJIYTO/IUAM, KaK CyMMa pe3yJbTaTOB TEKYILEro KOHTPOJIS YCIIeBAEMOCTH. 32 BEChb yYEOHBIN IoJ
MIPOMEXYTOUHAs aTTeCTalus MPOBOJAUTCS, KaK OTAEIbHAS MPolle/lypa B pa3InyHbIX (hopMax.

Kiacc \ ITpenmer \ dopma | Cpoxu npoBesenus




7 I"'eomeTpus KonTtposnbHas pabora JexaOpb, Maii
8 I"'eomeTpus KonTtposnbHas pabora JexaOpb, Maii
9 I'eomerpus KontponbHas padota

JexaOpb, Maii

Urorosas arrecrauuss B 7-9 kjaccax MPOBOAUTCS B CPOKM YCTaHOBJIEHHbIE MUHUCTEPCTBOM
oOpasoBanus 1 Hayku Poccuiickoit denepanun Ha TEKYITUH y4eOHBIN roI.

Kiacc IIpenmer ®dopma CpoKu IpoBEJCHUS
7 I"'eomeTpus KontponbHas pabora Mait
8 I'eomerpus KontponbHas padbora Maii
9 ['eomeTpus DKk3aMeH Maii, uroHb

Conep:xaHnue yueOHOro nmpeamera.

Harasinnasi reomerpus.

Harnsanele mnpeacraBieHuss O NPOCTPAHCTBEHHBIX (QHUrypax: KyO, mapaiuienenures,
npu3Ma, nupamuia, map, chepa, KoHyc, UMIAMHIpP. M300paxieHue MPOCTPAaHCTBEHHBIX (UTYD.
[Ipumepsl ceuennii. MHOrorpanHuku. IIpumeps! pa3BepTOK MHOTOIPAHHUKOB, LIWIMHAPA, KOHYCA.

[Tousitue o6bema; equuULBl 00beMa. OOBEM MPSIMOYTOJIBHOIO NapajlieNenunesa, Kyoa.

I'eomerpuueckue Gurypsl.

ITpsimble u yrasl. Touka, npsmas, miuockocTs. OTpe3ok, Jyd. Yroa. Bunabsl yrios.
Beprukanbabie U cMexHbIe yIuibl. CpaBHEHHE OTPE3KOB U yriioB. CMeXHbIE U BEPTUKAIbHbBIE YIJIbI
U UX cBoMCTBa. buccekTpuca yria.

[TapayuenpHble M nepecekaromuecs npsmble. [Ipu3HakW MapauIeIbHOCTH  MPSAMBIX.
AKcHOMa MapaJlIeNIbHbIX MNpsMbIX. CBONMCTBAa MNapajIeNbHBIX MNpsAMBIX. [lepneHaukynspHble
npsmble. [leprnienaukyisap v HakJIOHHas K psAMoil. CepeAMHHBIN NEPIEHANKYIISAP K OTPE3KY.

TpeyronbHuk. MenuaHa, OuccekTpuca U BbICOTa TPEYrOJbHUKA, CPEIHSAS JIMHUS
TpeyrojibHuKa. PaBHOOEIpEeHHBIH UM pPaBHOCTOPOHHUM TpeyronbHUKM; CBONCTBA W NpPU3HAKU
paBHOOEPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBAa TPEyroJbHUKOB. COOTHOLIEHHE MEXKAY
CTOPOHAaMHU U yrjlaMu TpeyrosbHuKa. HepaBeHCTBO TpeyroibHuKa. [IpsMoyroiapHble TpeyroabHUKHY,
MX CBOMCTBA U IIPU3HAKK PABEHCTBA.

Cymma yriioB TpeyroibHHUKa. BHemHue yrisl TpeyronbHuka. Teopema Paineca. [logo0HbIe
TpeyronbHuKU. Ilpu3Haku momoOust TpeyroabHUKOB. IIpumeHeHume mogoOus K JIOKa3aTeIbCTBY
TeopeM M pemieHuro 3agad. Teopema Iludaropa. CuHyc, KOCMHYC M TaHI€HC OCTpOro yria
TPSAMOYTONBHOTO TpeyronbHuka yrmos oT 0 xo 180° . Pemrenne mpsMOyrONBHBIX TPEYTOMbHHKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOPMYIIbI, CBSA3BIBAIOIIUE CHUHYC, KOCUHYC, TAHTE€HC
U KOTAHI€HC OJHOTO M TOTO K€ yria. PenieHue TpeyroJbHMKOB: TEOpeMa KOCHHYCOB M TE€OpeMa
CHUHYCOB. 3aMeyvaTeabHble TOUKU TPEYTrOIbHHKA.

YereipexyronpHuk. [lapamnenorpamm, ero cBoiicTBa M Npu3HAKW. Tpanemnus, cpemHss
nuHus Tpanenuu. [IpsmoyronbHUK, poMO, KBaJpaT, UX CBOMCTBA U MPU3HAKH.

MHoroyroinpHuk.  Beimyksble  MHOroyroapHukn. CyMMa — yIJIOB  BBIIYKJIOTO
MHOTOYyrojbHuKa. [IpaBuibHbIE MHOTOYTOJBHUKH.

OxpyxHoctb 1 Kkpyr. [lyra, xopna. Cekrop, cermeHT. LleHTpanbHble U BIMCAHHBIE YIJIBIL.
Benuunna BhucanHoro yria. B3aumMHOe pacnonoxkeHHe MpsAMOW U OKPYKHOCTH, JABYX
okpyxHocTeil. KacarenbHas n cekylas K OKpYKHOCTH, UX CBOMCTBa. BrucaHHble M ONKCaHHBIE
MHOTOyrojdbHUKH OKpYyKHOCTb. BrucaHHas B TpeyrojbHUK, U OKPYKHOCTb, ONHCAHHAs OKOJIO
TpeyrojbHUKa. BrincanHas 1 onMcaHHblE OKPYKHOCTH NPAaBUIBHOIO MHOTOYTIOJIbHUKA.

I'eomerpuueckue mpeobpazoBanus. I[loHsTHEe paBeHCTBa TIeOMETpUYECKUX (uUryp.
OTtobpaxxeHue MIOCKOCTH Ha ceOs. IloHsATHE O IBM)KEHHM: OceBas M IeHTpajibHas CUMMETpUH,
napaJjuleNbHbIN epeHoc, noBopoT. [lonsTre o nogoOuu Guryp u roMOTETUH.

IlocTtpoeHne ¢ noMombIO LUPKYIS W JUHEHKH. OCHOBHBIE 33Jaud Ha IMOCTPOEHUE:
JieJICHUE OTpe3Ka IOIoJiaM; ITOCTPOEHHUE yIJia, PaBHOI'O JaHHOMY; IIOCTPOEHHE TPEYrojbHHUKA IO
TpPEeM CTOpPOHaM; IMOCTPOEHHUE MEPIEHANKYISIPA K IPSAMONA, TOCTPOSHNE OUCCEKTPUCHI yTIIa; AeJICHUE
OTpe3Ka Ha h paBHBIX YacTel, MOCTPOEHHE MPaBUIbHBIX MHOTOYTOJIbHUKOB.




Pemienne 3amau Ha BBIUMCIEHHE, OKA3aTE€IbCTBO M TMOCTPOCHHE C HUCIOJIb30BAHHEM
CBOMCTB U3yUYEHHBIX QUTYP.

HN3mepenne reoMeTpu4ecKuX BeJIHYHH.

JmHa orpeska. PaccrosiHue oT TOukM 10 NmpsMOW. PaccrosiHme Mexay napajiesIbHBIMU
IPSIMBIMHU.

IlepumeTp MHOIOYTOJIBHHKA.

JlnHa OKpYy»KHOCTH, YUCJIO TT; JJIMHA IYTU OKPYKHOCTH.

I'pagycHas mMepa yria, COOTBETCTBHE MEXKAY BEIMYMHOM LEHTPAIBHOIO yriaa H
JUIMHOM | TyT¥ OKPY>KHOCTH.

[lonarue mnnomanu miaockux ¢uryp. PaBHOCOCTaBiIE€HHBIE M PaBHOBEIMKHE (DUIYPBHI.
[Inomangu  NpsAMOYrolbHUKA,  [ApajulesiorpaMMa,  TpEeyroibHUKa, Tpameuuu. [lmomans
MHOroyroiapHuka. Ilmomans kpyra m miomans cekropa. COOTHOIIEHHE MEXIy IUIOLIAIIMU
mo00HBIX (uryp.

Pemenne 3amau Ha BBIUMCIICGHHE M JI0OKA3aTelIbCTBO C MCIIOJIB30BAHMEM H3Y4YCHHBIX
dbopmyL.

Koopaunartsl.

VpaBuenune npsamon. Koopaunatsl cepeaunbl orpe3ka. Dopmyiia pacCTOSHUS MEKIY
IBYMsI TOUKaMH IUIOCKOCTU. Y PaBHEHHE OKPYKHOCTH.

BekTopsl.

[Tonsitue BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4MCi0. PasiiokeHue BEKTOpa MO JIBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTsl
BekTopa. [Ipocreiimme 3agaun B KOOpAMHATAX. YPaBHEHUS OKPYKHOCTH U IpsiMoil. [Ipumenenue
BEKTOPOB M KOOpAMHAT MpU pemeHuu 3anad. CkajaspHOE IPOU3BEIEHUE BEKTOPOB M €ro
IIPUMEHEHHUE B TEOMETPUUYECKUX 3aa4.

TeopeTuKko — MHOKECTBEHHbIE IOHATHA.

MHOKeCTBO, 3JIEMEHT MHOMKECTBA. 3aJaHUE MHOXKECTB IIEPEYMCIECHUEM DJIEMEHTOB,
XapaKTepUCTHUECKUM cBOMCTBOM. [TonMHOkecTBO. OOBEAMHEHNE U IEPECCUEHNE MHOKECTB.

DJIEeMEeHTHI JIOTHKH.

Omnpenenenne. AKCMOMBI U TeopeMbl. JlokazarenbcTBo. J{0ka3arenbcTBO OT MPOTHUBHOTO.
Teopema, obpatHas nanHoi. [Ipumep U KOHTpIIpUMED.

[TonsiTue O PaBHOCUJIBHOCTH, CIEAOBAHUU, YINOTPEOJECHHUE JIOTUYECKUX CBSI30K eciu...,
mo..., 6 MOM U MOJILKO 6 MOM CAydae, TOTUYECKUE CBA3KU U, UU.

I'eomeTpust B HCTOPHYECKOM Pa3BUTHH.

Ot 3emsiemepust k reomerpuu. Iludarop m ero mkomna. @anec. Apxumen. Iloctpoenue
MIPaBWJIbHBIX MHOTOYToJIbHUKOB. Tpucekuus yria. KBagparypa kpyra. ¥YaBoenue ky0a. Mcropus
yucaa . 3omotoe ceuenue. «Hauana» EBknupa. JI. Ditnep. H.U. Jlo6aueBckuit. Mcropust nstoro
MIOCTYJIaTa.

N300peTeHne MeToa KOOPJMHAT, MO3BOJISIONIETO MEPEBOAUTh T€OMETPUUECKHE OOBEKTHI
Ha s13bIK anreopsl. P. [lekapt u I1. @epma. [IpumMeps! pa3nuuHbIX CUCTEM KOOPIUHAT HA MIIOCKOCTH.

TemaTuueckoe IJIAHUPOBAHHUE.



OCHOBHOE coJiepKaHne

XapakTepuCTHUKa OCHOBHBIX BUJIOB JICSATEIILHOCTH YUECHHUKA (HA YPOBHE
y4eOHBIX TeHCTBUN)

7 kJIacc

HavaanHble
reoMeTpu4yecKue
ceegenus — 11 yacos

OOBACHATH, YTO Takoe OTPe30K, Jyd, yroi. Kakue ¢uryps
Ha3bIBAIOTCSA DPAaBHBIMH, KaK CPAaBHHBAIOTCS W HU3MEPSIOTCS OTPE3KH U
YIJIBL, YTO TAaKOE Ipajyc U IpajycHas Mepa yria, Kakod yroj Ha3bIBaeTcs
IPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEpHYTHIM, YTO TAKOE CEPEIHHA OTPE3Ka U
OuccekTpuca Yyria, KaKHe YIJbl Ha3bIBAIOTCS CMEXHBIMH U Kakue
BEpTHKAIBHBIM. (DOpMyIHpoBaTh U OOOCHOBBIBATH YTBEPXKACHUS O
CMEXHBIX U BEPTUKANbHBIX yriax. OOBICHATh, KaKue MpsSMbIe
Ha3bIBAIOTCSA  IEPIEHIUKYIAPHBIMU;  (opMynupoBaTh H  OOBACHSATH
YTBEP)KJCHHE O CBOMCTBE JIBYX IMPSMBIX, MEPICHIUKYISPHBIX K TPETHEH.
N300pakaTh ¥ pacro3HaBaTh yKa3aHHBIE HpocTeimme (urypsl Ha
yepTekax; pemarb [pOCTeWIINe 3aJadd, CBS3aHHBIE C ATHUMHU
IPOCTEHITMMU QUTYpaAMH.

TpeyronbHukun — 18
4acoB

OOBscHATH, Kakas (uUrypa Ha3bIBA€TCS TPEYTOJIHHUKOM, YTO
TaKO€ BEpPUIMHBI, CTOPOHBI, YIJIbl, IMEPUMETP TPEYroJbHUKA, KaKOH
TPEYrOJIbHUK HA3bIBACTCSI PAaBHOOEIPEHHBIM U KAaKOH PABHOCTOPOHHUM,
KaKMe TPEyrojbHUKHU Ha3bIBAIOTCS paBHBIMU. M300pakaTh U pacrno3HaBaTh
Ha 4YepTeKax TPEYroJNbHUKM W HUX DJIEMEHTHI; (QOpMyIUpoBaTh U
JIOKa3bIBaTh TEOPEMbI O MPU3HAKAX PABEHCTBA TPEYIOJIbHUKOB; OOBACHSATH,
YTO Ha3bIBae€TCAd NEPIEHIUKYJIIPOM, IPOBEACHHBIM M3 JAaHHOM TOUKH K
JaHHOM  mpsimoil.  DopMynupoBaTb M JIOKa3blBaTh  TEOpPEMY O
NEPIEHNKYISIpE K TPSMON; OOBACHATh, KaKhe OTPE3KH HAa3bIBAIOTCS
Me/InaHOU, OUCCEKTPUCON U BBICOTOM TpeyrojpHuka. dopMyanpoBath U
JIOKa3bIBaThb TEOPEMBbl O CBOMCTBAaX pPaBHOOEIPEHHOI'O TPEYrOJbHUKA;
pelaTh 3a/lauM, CBA3aHHBIE C NMPU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB U
CBOICTBaMM  PAaBHOOEAPEHHOIO  TPEYrOJIbHMKA. DopMyJIMpOBaAThH
OIpeieIeHue OKPY>KHOCTH; OOBSICHATh, UTO TaKOE LIEHTP, pajuyc, XopJa u
JUaMETp OKPYKHOCTH; pelaTh MpOCTEHIIre 3aJayd Ha IOCTPOEHHE
(mocTpoeHue yria, paBHOrO JaHHOMY, MOCTPOEHHE OMCCEKTPHUCHI YIJa,
[IOCTPOCHHUE MEPHEHIUKYISPHBIX MPSMBIX, TMOCTPOEHUE CEPEIUHBI
oTpe3ka) M Ooyiee CIIOKHBIE 3aJaud, UCIOJb3YIOIINE YKa3aHHbIE
npocreimue. CornocTaBisATh MOMYyYEHHBIN Pe3yIbTaT C YCIOBHEM 3aJjauu;
AHAJIM3UPOBATh BO3MOJKHBIE CIIyYaH.

IMapaJejabHbIe
npsimbie — 13 yacoB

@opMynHMpoBaTh  ONpPENEICHHWE  NApaJUICIbHBIX  IPSAMBIX.
OOBACHATH C TOMOUIBIO PUCYHKA, KaKHe YIJbl, OOpa3oBaHHbIE IpU
IIEPECEUCHUM JIBYX NPSIMBIX CEKYILIEH, Ha3bIBAIOTCS HAKPECTIECKAIIUMH,
KaKie OJHOCTOPOHHHMH U KaKH€ COOTBETCTBEHHBIMHU; (pOPMYJIUPOBATH U
JIOKa3bIBaThb TEOPEMBI, BBIPAKAIOIIHME NPU3HAKH NapAJIEIBHOCTH JIBYX
npsAMbIX. OOBSICHATH, YTO TAaKOE aKCUOMBI F€OMETPUU M KaKHe aKCHOMBI
y’K€ HCIOJIb30BAINCh paHee; (HOPMYyIHpPOBATh AKCUOMY MapajuIebHBIX
NPSAMBIX U BBIBOOUTH CIEACTBUS U3 Hee. DopMyIHpoBaTh U JOKa3bIBaTh
TEOpEMBbl O CBOMCTBAX MNapaUIEIbHBIX HPSIMBIX, OOpaTHBIE TeOpeMam O
IIPU3HAKaX MapajjIeIbHOCTH, CBA3aHHBIX C  HAKpeCTJICKALIUMH,
COOTBETCTBEHHBIMM H OJHOCTOPOHHMMH yriamMu. B cBiI3u ¢ 3tuM
OOBSICHATH, YTO TAKOE YCJIIOBHE W 3aKIIOUEHHE TEOpPEMbI, Kakas Teopema
Ha3bIBAETCSI 0OPAaTHON MO OTHOILIEHUIO K JaHHON Teopeme. OOBACHATH, B
4eM 3aKJII0YaeTCs METOJ JOKa3aTelbCTBa OT IMPOTUBHOIO; IPUBOAUTH
IIPUMEPBI UCIIOIB30BAaHUS 3TOTO MeToAa. Pemars 3a1a4n Ha BBIYMCIICHHE,
JI0OKa3aTeJIbCTBO U IIOCTPOCHHUE, CBA3aHHBIE C 1APAJUICIIbHBIMU IIPSMBIMU.

CooTHOIEHUST  MEKAY
CTOPOHAMHM M YIJaMH
Tpeyrojpuuka — 19

®opmyaupoBaTh U JIOKa3bIBaThb TEOPEMY O CyMME VIJIOB
TPEYrOJbHUKA U €€ CIEACTBUE O BHEIIHEM yIJIe TpeyrojabHukKa. IlpoBoanute
KJIaCCU(UKALMIO TPEyroJbHUKOB 1o yraam. @opMmynupoBatb U




yacoB

JIOKa3bIBaTh TEOPEMY O COOTHOIICHHSX MEXIY CTOPOHAMH M YIJIaMU
TpEyroJibHUKA(TIpIMOE W 00OpaTHOE YTBEP)KICHHS) U CICACTBHE W3 HEe,
TEOpEMY O HEPaBEHCTBE TPEyrojpHUKa. POpPMYIHPOBATH U JOKA3bIBATH
TEOPEMBbI O CBOMCTBaX MPSMOYTOJBHBIX TPEYrOJIbHUKOB(MPSIMOYTOIbHBIN
TPEYrOJIBHUK C  YIJIOM 30°, IIPU3HAKK PABEHCTBA IPSAMOYTOJIBHBIX
TPEeYroJabHUKOB). DOpMYyIHPOBATH OMPEEIICHUS PACCTOSHUS OT TOYKU 0
NPSMOM, pacCTOSHUS MEXIy MapaljieIbHBIMU NPsIMBbIMHU. Pemats 3amaun
HAa BBIYUCIICHHE, JIOKa3aTeIbCTBO M IOCTPOCHHE, CBA3aHHBIE C
COOTHOIIGHUSIMH MEXIY CTOPOHAMH H© YIJaMH TpPEYrojbHHKAa U
paccTOSTHUEM MEXIy MapajyIeNIbHBIMU TMPSMBIMH, [P HEOOXOAUMOCTH
OPOBOJIUTH IO  XOAY  pEIICHHUS  JIOTOJHUTENIbHBIE  MOCTPOCHHMS,
COIIOCTABJISITh MOJYYECHHBIN pe3yibTaT ¢ yclIoBHEM 3afaud. B 3amavyax Ha
MOCTPOCHHE UCCIIEIOBATh BO3MOXKHBIE CITyJaH.

IToBTOpeHnue - 9 yacon

8 kiaace

YeTbipexyroJabHUKH
16 yacoB

OOBACHATH, YTO TAKOE MHOTOYTOJIBHUK, €0 BEPLIMHBI, CMEKHBIC
CTOPOHBI, JMaroHajdH, H300pakaThb YETHIPEXYrOJIBHUKM Ha YEpTEeXax;
n300pakaTh U pacrio3HaBaTh MHOTOYTOJBHUKHM Ha ueprexax. [loka3piBaTh
9JIEMEHTBl MHOTOYTOJbHHKA, €r0 BHYTPEHHIOIO M BHEIIHIOK O00JIacTH;
(GopMyIHpOBaTH ONpEAEICHNE BHITYKIOrO0 MHOTOYTOJIBHUKA; M300paXkaTh
M pAcHO3HaBaTh  BBIIYKJIbIE W HEBBIIYKJIbIE  MHOTOYTOJIbHHKH.
DopMyIMpoBaTh M JTOKA3bIBATh YTBEPKACHUE O CyMME YIJIOB BBITYKJIOTO
MHOroyrojbHuka. OOBICHATh, KaKHe CTOPOHBI(BEPIIMHBI) Ha3bIBAIOTCS
IPOTHBONOJIOKHBIMU. DPOPMYIUPOBATh ONPEACICHHS IMapalieorpaMma,
Tpamnenuu, paBHOOEIPEHHON " IpSIMOYTOJIBHON Tpaneuui,
NpsSMOYTOJIbHUKA, pomOa, KBajapara; paclo3HaBaTh M HM300paXkaTh 3TH
YeTHIPEXYTOJbHUKH. DOpMyIHpOBaTh M JOKA3bIBaTh YTBEPXKICHHS O
CBOWCTBAX W NMPHU3HAKaX YKA3aHHBIX YETHIPEXYrOJbHHUKOB. Pemars 3amaun
Ha BBIYKCIICHUE, JO0KA3aTeIbCTBO W IIOCTPOCHHE, CBS3aHHBIE C STUMHU
BUJAMHU YETHIPEXYTOJIbHUKOB. OOBSACHATH, KaKUE JBE TOYKH HA3BIBAIOTCS
CHMMETPHYHBIMH OTHOCHTEJBHO MPSMOI(TOYKH), B KaKOM ciydae ¢urypa
Ha3bIBACTCSl CUMMETPUYHONH OTHOCHTEIBHO NPAMOWM(TOYKH) M YTO TaKOE
ocb(lleHTp) cuMmMeTpun  Qurypsl. I[IpuBomuth npumepsl  ¢Guryp,
00J1aaroMuX OCEeBOU(IIEHTPAIIBHOM) CHMMETPHUEH, a TaKXKe IMPUBOJIUTH
OpUMEpPbl OCEBOM M LEHTPAJIbHOM CHMMETPUM B OKpYXKarolled Hac
00CTaHOBKE.

IInomaan — 14 gyacos

OOBsACHATh, Kak  MPOU3BOAUTCS  W3MEpEeHue  IUIoIajen
MHOTOYT'OJIbHUKOB; ()OpMYyJIMpOBaTh OCHOBHBIE CBOMICTBa IIOMIAACH.
BeiBoguts Qopmynel miomianeil mapajienorpamma, TpeyroJIbHUKA,
Tpaneuuy, ¢ IOMOIIbIo GOopMyJ IUIOIIAAEH NPSIMOYToJbHUKA U KBajpaTa.
@dopMmynupoBaTh U JI0Ka3blBaTh TeOpeMy 00 OTHOIIEHUM IUIONIaAei
TPEYrOJIbHUKOB, HUMEIOIMIMX [0 paBHOMY yriy. @DopmyiaupoBaTh H
nokas3biBaTh TeopeMmy Ilucdaropa m oOparHyro eil. BriBoaute ¢dopmyriy
I'epona s muomagu TpeyrojbHUKa. PemaTh 3aaud Ha BBIUKCIEHHE,
JI0Ka3aTelIbCTBO U IOCTPOEHME, CBS3aHHbIE C (QOopMysaMu IUIoWaned u
teopemoii [Tudaropa.

ITogo0uLIE
TPEYroJIbHUKH —
4aC0B

13

OOBACHATH MOHATHE  TNPONOPLUUOHAIBHOCTH OTpE3KOB.
DopmyIHpPOBATH onpeAeeHus MOA00HBIX TPEYTrOJbHUKOB u
ko3 duuuenta nmonodusi. GopMyaupoBaTh U JOKa3bIBaTh TEOPEMBI: 00
OTHONICHUH TUIONIA/Iel MOJOOHBIX TPEYroJbHUKOB, O MPU3HAKaX MOJ00HS
TPEYroJbHUKOB, O CPEJHEH JTMHUU TPEYTOJIbHUKA, O NIEPECeUCHNH MEIHaH
TPEYrojibHUKA, O TMPOMOPIHOHAIBHEIX OTPE3Kax B TPSMOYTOILHOM
TpeyroibHuKe. OOBACHATH, YTO TAaKOe METOJ MOJ00HMs B 3ajJadyax Ha
MOCTPOCHHE, W TPHUBOAWUTH MPHUMEPHI ATOro Meroaa. OOBACHATH, Kak
MOXKHO  MCIIONb30BaTh  CBOMCTBA  MOAOOHBIX  TPEYrOJbHUKOB B
W3MEPHUTEIbHBIX paboTax Ha MeCTHOCTH. OOBSICHITH, KaK BBECTH MOHSTHE




noao0ust Uis MpOU3BOJBHBIX (Guryp. ®opmyiaupoBarh ONpeaesneHUs U
WLTIOCTPUPOBATh TOHATHS CHHYCa, KOCHHYCa W TaHIe€HCa OCTPOro yria
[PSAMOYTOJIBHOTO TPEyrojbHUKA. BeiBoguTh OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO M 3HAYCHHS CHHYCa, KOCHHYCA, TAHT€HCa
yTJIOB 300,450,600. Pemare 3amaun, CBS3aHHBIE C  IIOJOOMEM
TPEYroJbHHUKOB u HaXO0XKJIEHUEM HEU3BECTHBIX JJIEMEHTOB
IPSAMOYIOJIBHOIO ~ TpeyrosibHuKa.  Jlnsg  BBIUMCICHUS ~ 3HAYCHUHU
TPUTOHOMETPHUYCCKUX byHKIni HCIIOJIB30BaTh KOMITBIOTEPHBIC
[POrPaMMBI.

OxkpyxHOCTH — 9 YacoB

HccnenoBaTh B3aMMHOE PaCIONOKEHUE NMPSAMONW U OKPYXKHOCTH.
DopMynMpoBaTH onpeeIcHue KAacaTeJlbHOM K OKPYKHOCTH.
dopmynupoBaTh U JI0Ka3blBaTh TEOPEMBbI: O CBOMCTBE KacaTelbHOH, 00
OTpEe3Kax KacaTeJIbHBIX, IPOBEACHHBIX U3 OJHOW TOYKU. POpMyIUpOBaTh
IOHATUS LEHTPAJIBHOIO YyIja M TIpajyCHOH Mepbl AYyrH OKPYKHOCTH.
@®opMynupoBaTh M JOKa3blBaTb TEOPEMBI: O BIIMCAHHOM YIJE, O
IPOM3BEACHUU OTPE3KOB XOpJ,. POpMyIHpOBaTh U JOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIE C 3aMEUYaTeNIbHBIMH TOYKAMH TPEYTOJbHUKA: O OMCCEKTpHCe
yria M, Kak CJEICTBHE, O IEpPEcCeYeHUH OUCCEKTPUC TPEYroibHUKA; O
CEpeIMHHOM IIEpHEHIUKYISIpEe K OTpe3Ky M, Kak CJIEICTBHE, O
NePEeCceueHNH CEpPEeIMHHbBIX MEPIEeHANKYISIpaX K CTOPOHAM TPEYroJIbHUKA;
O IIEPECEHYEHMM BBICOT TPEYrojJbHHUKA. DOpPMYIMpPOBATH ONPEICICHUS
OKpPY)XKHOCTEH, BIHCaHHOH B MHOIOYTOJBHUK M OIMCAHHOW OKOJO
MHOroyrojibHuka. @opMynupoBatb M JOKa3blBaTb TEOpeMbl: 00
OKpPY)KHOCTH, BIMCAHHOW B TPEYrOJIbHUK, 00 OKPY)KHOCTH, OIHMCAHHOMN
OKOJIO TPEYroJbHHUKA, 00 OKPYKHOCTHU, OIIMCAHHOM OKOJIO TPEYTrOJIbHUKA, O
CBOWCTBE CTOPOH OIIMCAaHHOTO YEThIPEXYrojbHUKA, O CBOMCTBE YIJIOB
BIIMCAHHOTO YCTBHIPCXYTOJIbHUKA. Pemarn 3aJadyu Ha BBIYHCIICHUC,
JI0Ka3aTeIbCTBO, IOCTPOCHUE, CBA3aHHbIE C OKPYKHOCTbIO, BIIMCAHHBIMU U
OINMMCAHHBIMHU TPCYTIOJIbHUKAMU W YCTBIPCXYIOJIbHUKAMMU. I/ICCHCI[OBaTI)
CBOWCTBAa KOH(UIypaluid, CBS3aHHBIX C OKPY>KHOCTbIO, C IOMOILBIO
KOMITBIOTCPHBIX NPOIrpaMM.

BekTopnbl — 10 yacoB

DopMyIupoBaTh ONpPEASIICHUS U WUIIOCTPUPOBATH MOHATUS BEKTOPA, €ro
JUIMHBI, KOJUIMHEAPHBIX M PAaBHBIX BEKTOPOB. BBIMONHATH MOCTpOEHUE
BEKTOPA, PABHOT'O CYMME U Pa3HOCTHU JBYX BEKTOPOB, UCIOJIB3YS IIPU 3TOM
IpaBWiia TpPEyrojiibHUKa W mapamienorpamMma.  [IpumeHsTs mnpaBuiio
MHOT'OYTOJIbHUKA NPH HAX0KJIEHUH CYMMBI HECKOJIbKUX BEKTOPOB.

IToBTOpenue — 8 yacos

9 kJacc

BexTopsl — 10 yacoB

@opMyIUpOBaTh ONPENEIICHNS U WIUTFOCTPUPOBATH MOHATUS BEKTOPA, €ro
JUIMHBI, KOJUIMHEAPHBIX M PAaBHBIX BEKTOPOB. BBIMONHATH MOCTpOEHUE
BEKTOPA, PABHOT'O CYMME U Pa3HOCTHU JBYX BEKTOPOB, UCIOJIB3YS IIPU 3TOM
IpaBWia TpPEyrojibHUKa W mNapamienorpamMma.  [IpumeHsTs mnpaBuio
MHOIOYrOJIbHUKAa TIpU HAaxOXIEHUM CYMMBI HECKOJBKHX BEKTOPOB.
BbINONMHATE MOCTpOEHHE BEKTOpAa, PAaBHOTO IMPOU3BEACHHUIO BEKTOpa Ha
yucio. IIpumMeHsTh BEKTOpbl M JEHCTBHS HAJA HUMHU HpU DPELICHUU
r€OMETPUUECKUX 3aj1au.

Metoa koopaunat — 10
JacoB

OOBSACHATP W  WJUIIOCTPUPOBATH TOHATHS  MPSMOYTOJbHOU
CUCTEMbI KOOPJMHAT, KOOPAWHAT TOYKU M KOOpJAUHAT BeKTOpa. BrIBOIUTH
U UCMOJIb30BaTh NpPU pElICHUH 3a1ad (OpMYyNbl KOOPIMHAT CEepeIuHbI
OTpe3Ka, JJIMHBI BEKTOPA, PACCTOSHUS MEX]y JBYMS TOUKaMH, ypaBHEHUS
OKPYKHOCTH U NPSIMOIA.

CooTHOLIEHUST  MEKAY
CTOPOHAMHM M YIJaMHu
Tpeyroibuuka — 16
4acoB

@opMyaMpoBaTh M WJUIIOCTPUPOBATH OINpEAETCHUs] CHUHYCa,
KOCMHyca M TaHresca yrios or 0 mo 180°. BbIBOAMTE OCHOBHOE
TPUTOHOMETPUUECKOE  TOXKIECTBO u (bopMyIIbI MIPUBEACHHUSL.
@opMynupoBaTh U JO0Ka3blBaThb TEOPEMBl CHHYCOB U KOCHHYCOB,
NPUMEHSTh WX TPpU pEHIeHUH TpeyroibHUKOB. OOBICHATH Kak




UCTIONB3YIOTCSl  TPUTOHOMETpUYeCcKHe (OpPMYyNIbl B HU3MEPHUTEIbHBIX
paborax Ha MecTHOCTH. DOpMyIMpPOBAaTh ONPEACICHHUS YIia MEXIY
BEKTOpaMH U CKaJIIPHOTO IMPOM3BEJCHHS BEKTOPOB. BrIBOAUTH (opmyiy
CKaJSIPHOTO TIPOM3BEICHUS BEKTOPOB YEpPe3 KOOPAMHATBI BEKTOPOB.
®opMyaupoBaTh U 00OOCHOBBIBATh YTBEPHKACHUE O CBOMCTBAX CKAJISPHOIO
npousBeneHus. Vcenonp30BaTh CKalIpHOE NPOU3BEACHHUE IPU PEIICHUU
3a/1a4.

JJIMHA OKPYKHOCTH H
mwiomaab, kpyra — 12
4acoB

@opMyIMpOBaTh ONPEEICHUE MPABUIBHOTO MHOTOYIOJIbHHKA.
DopmMynupoBaTh U JI0Ka3bIBaTh TEOpPEMbl 00 OKPYKHOCTAX, OMUCAHHOU
OKOJIO NMPAaBHJIBHOI'O MHOTOYI'OJIbHMKA U BIMCAaHHON B Hero. BeIBoAUTh 1
UCTOJIBb30BaTh  (OPMYINIBI Ui BBIYUCICHHS IUIOMIAAN IPABHIBHOTO
MHOI'OYTOJIbHUKA, paJuyca BIMCAHHOM M OIMCAHHOM OKPYKHOCTEH.
Pematp 3amau  Ha [OCTPOEHHE NPABWIBHBIX MHOI'OYTOJBHUKOB.
OOBSICHATH MOHATHUS JUIMHBI OKPY)KHOCTH M IUIOIIAIU Kpyra. BeIBOOuTh
dopMynbl U1 BBIYMCICHUS JUIMHBI OKPYXHOCTH M JUIMHBI JyTH
OKPY’KHOCTH, IUIOIIAIM KPyTa U IUIONIAJAN KPYTOBBIX CEKTOPA U CETMEHTA.
[TpumMeHsTH 3TH (POPMYITBI IPU PELICHNH 3a/1a4.

JABu:xenust — 9 yacon

OOBSCHATH, YTO TaKOE OTOOpaKEHUE IUIOCKOCTH Ha ceOs, U B
KaKOM CJIy4ae OHO HAa3bIBa€TCS ABM)KEHHEM IUIOCKOCTH. OOBSCHSTH, YTO
TaKo€ OcCeBasi CHUMMETpHUS, IEHTPAJbHA CUMMETPHS, MapauieIbHbII
nepeHoc U moBopoT. OOOCHOBBIBATH, YTO 3TH OTOOPAKECHHS IJIOCKOCTH Ha
cebs  sBusitoTcst  ABWKEHUSIMU. OOBSICHATH, KaKOBa CBSI3b  MEXIY
JIBIDKCHUSIMH M HAJIOXEHUSAMH. VILTIOCTpUPOBATH OCHOBHBIE BH/IBI
JIBIKEHUM, B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPHBIX MTPOTPaMM.

IToBTOopenue — 11 yacoB

YuedHo — MeTOAUUYECKOE U MaTepUAJIBbHO — TEXHUYIECKOEC o0ecneueHue.

JAnIakTHYeCKHil MaTepuaJl

HanmenoBanue Nwmeetcs B Hammuuu(1T)
1. JunakTdeckue Marepuansl no reometpuun 7 kiace / b. I'. 3uB,
B. M. Meiinep
2. luaktuyeckue Marepuaisl o reomerpun 8 kiacc / b. I'. 3us,
B. M. Meiinep.
3. AupakTuueckue Marepuaisl o reomerpun 9 kinacc / b. I'. 3us,
B. M. Meiinep.
Y4eOHUKH
HanmenoBanue. Nwmeetcs B Hammyuu (11T)

VYuebuuk «l'eomerpus 7-9 xmnaccy Aptopsl: JI. C. Atanacsn, B. @. | 20
byty3os, C. b. Kagomues, JI. C. Kucenesa.

TexHUYeCcKHE cpeacrea Oﬁy‘leﬂl/lﬂ

No HaumenoBanue Nmeercqa B HAJINYUM

IleyaTHble MOCOOUA M HATJISIIHBIM MaTepHaJl

Ne HanmenoBanue HNmeercqa B HAJINYHNH

MeToauyeckuii MaTepua




HaumenoBaHue. Hmeercss B HaIM4YMHU
()
1.I'emetpus. 7xi. [loypounsie iansl K yaeOunky Atanacsina JI.C
2.I'emetpus. 8ki. [loypounsle ruansl kK yueOHuky Aranacsina JI.C
3.I'emetpus. 9xin. [Toypounsie muansl K yueOHUKY Atanacsuaa JI.C
NudopmManuoHHbIE CPEACTBA
HaumenoBanue. Hmeercst B HaMuuuu(10T)

Ilepeuenb UHTEpHET — pecypcoB

http://Www.prosv.ru - caiit usnatenabctBa «IIpocsenienue» (pyopuka «MaTeMaTrKa)
http:/www.mnemozina.ru - caiit uzgarenscTBa MHeMo3uHa (pyopuka «MaremaTHKa)
http:/www.drofa.ru - caiit uznarenscrsa JIpoda (pydprka «MatemaTruka)
http://www.profile-edu.ru - PekomeHnauu u aHaau3 pe3yJbTaToOB 3KCIIEPUMEHTA 110 MPO(GUIBHOM
mKosie. Pa3paboTKu 3JIEKTHBHBIX KYpPCOB JJisi MPOMMILHON TOATOTOBKU ydamuxcs. [IpuMepsr
y4eOHO- METOJMYECKUX KOMIUICKTOB JUIS OpPraHH3alUH MPOQHIBHOW MOATOTOBKH yYallUXCs B
paMKax BapuaTHBHOTO KOMIIOHEHTA

http://www.center.fio.ru/som -  MeToAMYeCKHE  PEKOMEHIAIMU  YYUTEIIO-NPEIMETHUKY
(mpeacraBiieHbl BCE IIKOJBHBIC MPEeaMeThl). Marepuaibl IS CaMOCTOSTEIbHOW pa3pabOTKH
npOoGMIBHBIX P00 M aKTUBU3AINH ITpoIiecca O0YyYSHHS B CTAPILEH IIKOJIE.

http://www.edu.ru - IleHTpaiabHblii 00pa30BaTECIbHBIM IMOPTAJ, COACPNKHUT HOPMATHBHBIC
JTOKyMeHTbl MHUHUCTEPCTBA, CTAHAAPTHI, HHOOPMALIUIO O MPOBEACHUE IKCIIEPUMEHTA.
http://www.ed.gov.ru - Ha caiite npejcraBieHa HOpMaTUBHas 0a3a: B XPOHOJIOTHYECKOM MOPSIIKE
pacHoJIOKeHbl 3aKOHBI, YKa3bl, KOTOPbIC KacaroTCs Kak OOIIMX BOMNPOCOB 00pa3oBaHHS TaK H
Pa3HbIX HAMPABJICHUI MOJICPHU3AIIHH.

http://www.ege.edu.ru - cepBep HHGOPMALMOHHON NOIJMEPKKH ETMHOrO TrocynapcTBEHHOTO
IK3aMeHa.

http://www.internet-scool.ru - caiit Marepuer — mikossl u3narenberBa [IpocBenienue. YueOHbIN
wiaH paspaboraH Ha  OcCHOBe  (erepaabHOro  0a3MCHOrO  y4eOHOro  IUiaHa  JUIs
obmieoOpazoBarenbHBIX yupexkaeHuid PO u mpencraeiser obnacte 3HaHuid «Matemarukay. Ha
caiiTe Tpe/CTaBIeHbl IHTEepHET-YpOKH NO anredpe W HayajdaM aHajlu3a U T€OMETPHUH, C BKIIOYAIOT
noarotoBky ciaauu ['MA.
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I[lnanupyeMble pe3yabTaThl H3yYeHHUs Y4eOHOT0 Kypca.
HarasigHasi reoMeTpust
Yuenux nayuumuocs:
1) Pacmo3HaBaTh Ha 4epTeKaX, PUCYHKaX, MOJCISIX M B OKPYKAIOIIEM MHPE IUIOCKHE

MIPOCTPAHCTBEHHBIE TE€OMETPUYECKHE (DUTYPHI;

2) Pacmo3HaBaTh pa3BepTKUM Ky0a, MPSIMOYTOJBHOTO Napajuleienuneaa, NpaBUIbHON
MApaMU/bl, HAJIUHIPA, KOHYCA;

3) OmpenensaTh MO JUHEHHBIM pa3MepaM pPa3BepPTKH (UTYpbl JIMHEHHBIC pa3Mepbl cCamoil
¢burypsl 1 H2060poT;

4) BpHHCISATE 00bEM MPSIMOYTOJIBHOTO Mapaieenune/a;

Yuenux nonyuum eoszmooicnocms:
5) Bbuuciarh 00beMbl MPOCTPAHCTBEHHBIX TCOMETPUYCCKHX (UIYp, COCTABJICHHBIX U3

IIPSIMOYTOJIBHBIX IIApPAJLJICIICIIUIIEIOB;
6) VYriyOuTh U pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX FEOMETPUYCCKUX (PHUTYPaX;
7) TlpuMeHsTH MOHATHE PAa3BEPTKHU JIJIsI BBIMOTHEHUS TPAKTUYCCKUX PACUCTOB.

I'eomeTpuyeckue Gpurypsi
Yuenux nayuumocs:
1) Tlonbp30BarbCst S3bIKOM EOMETPHU JUIS ONMUCAHHS HPEIMETOB OKPYKAIOLIET0 MUpPa M HX

B3aMMHOI'O PACIIOJIOKCHH,

2) Pacmo3HaBaTh W M300pa)kaTh HA YEPTEkKAaxX U PHUCYHKAX T'€OMETPUYECKUEC (DUTYPHI U HX
KOH(pUTypanuu;

3) HaxoauTth 3HAYECHUS [UIMH JMHEHHBIX 3JIEMEHTOB (QUTYp W MX OTHOIICHHUS, MPAJyCHYIO
Mepy yriaoB oT 0 g0 180°, MPUMEHSIST OMpe/IeNieHs], CBOMCTBA U MPU3HAKU (QUTYD U HX
JJIEMEHTOB, OTHOIIeHHS ¢uryp (paBeHCTBO, TMOA00MEe, CUMMETpPHUSA, TOBOPOT,
napauieNbHbIN MepeHoc);

4) OnepupoBaTh ¢ HAYAIbHBIMH MOHSITUSIMUA TPUTOHOMETPHU M BBIIONHSITH DJIEMEHTAPHBIC
ornepauuy HaJl QyHKIUSAMH YTJIOB;

5) Pemiatp 3amaud Ha JI0Ka3aTeJbCTBO, OMHPAsCh HAa W3YYCHHbIC CBOWCTBA (GUTYp |
OTHOILIEHUI MEXy HUMU U IPUMEHSS N3YYECHHBIE METO/BI 10Ka3aTEIbCTB;

6) Pemiate HecnoxHbIE 3amayd  Ha MMOCTPOCHUC, TIPUMCHAA OCHOBHLBIC aAJITOPUTMBI
MMOCTPOCHUS C TIOMOUIBIO IIUPKYJIIA U HHHCﬁKH;

7) Pemars npocreiiiime MmiaHUMETPUIECKUE 3a7a4H B TIPOCTPAHCTBE.

Vyenux noyuum 603MOMCHOCMb !
8) OBJ'IaI[eTL MCTOJaMU PCHICHUA 3ala4 Ha BBIYUCICHUA WM AOKA3aTCJIbCTBA: MCTOOAOM OT

INpOTUBHOTIO, MCTOAOM HO)I06I/ISI, METOA0OM Hepe6opa BApUAHTOB W  MCTOJAOM
rCOMECTPHUICCKUX MECT TOYCK;

9) HpI/IO6pCCTI/I OIIBIT MMPUMCHCHU aJlre6pquec1<oro U TPUTOHOMCETPUUYCCKOI'O allliapara u
uaeH ABMKESHUS IIpU pCHICHUH T'COMECTPHUYCCKUX 3a1aY,

10) Omnazers TPaJUIIMOHHOW CXEMOW PEIICHHUs 3a/1a4 Ha MOCTPOCHUE C TIOMOIIBIO IIUPKYJIS
Y JIMHENKU: aHaJlu3, IOCTPOCHHE, TOKA3aTeIbCTBO U UCCIIEA0OBAHUE;



11) HayuuTtbest pernath 3afadd Ha MOCTPOCHHE METOIOM I'€OMETPHUECKOTO0 MECTa TOYCK W
METOJIOM MOA00US;

12) TIpuoGpecTH OMBIT HCCICAOBaHHMS CBOMCTB IJIAHUMETPUYECKUX (GHUTYp C TOMOIIBIO
KOMIIBIOTEPHBIX ITPOrpamMM;

13) TIpuroOpecTH OMBIT BHIIOIHEHHS IPOCKTOB «HA MTOCTPOCHUEY.

HN3mepeHue reoMeTpu4eCcKHX BeJIUYNH
Yuenux naywumoca:
1) Hcnonb3oBaTh CBOMCTBA M3MEPEHHS JUIMH, IUIOIIAACH M YIJIOB MPH PEUICHUU 3aja4 Ha

HAXO0XJACHUE JUTMHBI OTPe3Ka, JJIMHBI OKPY>KHOCTH, AJUHBI AYTU OKPY>KHOCTH, TpajyCHOU
Mepbl yIia;

2) BbIMHCIATH AIMHBI JHHEHHBIX 3JICMEHTOB (DUTYDP U UX YIJIbl, HCIOJIB3Ys (POPMYJIBI JITHHBEI
OKPYKHOCTH U JUIMHBI IYTU OKPYXKHOCTH, (POpMYyJIbl IUIOLAAEH GUryp;

3) BelumciaTe  IUIOMAMM  TPEYTOJILHUKOB,  MPSIMOYTOJbHHUKOB,  I1apajlieIOrPaMMOB,
Tpaneuuii, Kpyros, CEKTOPOB;

4) BBIYHUCISTE AJIUHY OKPYKHOCTH, JUTUHY IYTH OKPY)KHOCTH;

5) Pemarp 3ajaun Ha JI0Ka3aTeNbCTBO C MCIOJIB30BAHUEM (OPMYJ [UIMHBI OKPYKHOCTH M
JUTMHBI YT OKPY>KHOCTH, (hopMyn mutomaneit Gpuryp;

6) Pemarsn IMPAaKTHYCCKUC 3ada4r, CBA3AHHBIC C HAXOXKIACHHCM I'COMCTPUYCCKHX BCIMYMUH (
HCIIOJIB3YA IPHU H€O6XOI[I/IMOCTI/I CIIPAaBOYHHUKU U TCXHUYCCKUC CpeIlCTBa).

Yuenux nomyuum 603modxcHocmo:
7) Berumcnare 1wiom@anud (Uryp, COCTaBJICHHBIX M3 JBYX W 0Oojiee MPSIMOYTOJbHUKOB,

napajijieJiorpaMmMoB, TPCYIroJIbHUKOB, Kpyra U CEKTOpPa,

8) Berancaars miomaan MHOTI'OYI'OJIbHUKOB, HCIIOJb3yd OTHOUICHUC PABHOBCIUKOCTH U
PaBHOCOCTABJICHHOCTH,

9) IlpuoOpecTy OMBIT MPUMEHEHHS AIreOpPanvdecKoro W TPUTOHOMETPUYECKOTO ammapara u
WJEU ABUKEHUS IIPU PELICHUN 3a/1a4 Ha BBIYMCIICHUE IIJI0MAEH MHOTOYT OJIbHUKOB.

Koopannarsl
Vuenux nayuumocsi:

1) BbluuciATh UIMHY OTpe3Ka MO KOOPJMHATAM €ro KOHIIOB; BBIYHCISATH KOOPIAMHATHI
CEpEIMHBI OTPE3KA;

2) Hcnonb30BaTh KOOPAWHATHBIN METOJ JJIsl M3YUCHHSI CBOMCTB MPSAMBIX U OKPY)KHOCTEH;

Yuenux nomyuum 6o3moorcnocme:
3) OsaameTh KOOPAMHATHBIM METOIOM PEIICHHS 3a/1a4 Ha BHIYMCIICHUE M JJOKAa3aTEeIbCTBO;,

4) TlpuoOpecTH OMBIT HCIOJIb30BAHHS KOMIBIOTEPHBIX MPOTPaMM Ul aHAIM3a YaCTHBIX
CJIy4aeB B3aUMHOT'O PACTIOJI0KEHHS OKPYKHOCTEH U MPSAMBIX;

5) HpI/IO6pCCTI/I OIIBIT BBITIOJIHCHUA IMPOCKTOB HAa NPUMCHCHUC KOOPAWHATHOI'O MCTOAA ITPU
PEIICHUHU 3aJa4 Ha BBIYHUCIICHHUEC U 10Ka3aTCIbCTBO.

BekTopbl
Yuenuk nayuumoca:



1)

2)

3)

OnepupoBarh ¢ BEKTOpaMHU: HAaXOIUThb CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJlaHHBIX
reOMEeTPUYECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3a/JaHHOTO BEKTOpa Ha YHCIIO;

Haxonuts 11 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMMU: JUIMHY BEKTOpPA, KOOPAUHATHI CYMMBI
U Pa3HOCTH JIByX U OoJjiee BEKTOPOB, KOOPAMHATHI MPOM3BEICHHUS BEKTOpa Ha YHCIIO,
NIPUMEHSA npu HEO0X0IUMOCTH CcouYeTaTeIbHbIN [IEPEMECTUTEIbHBIN "
pacnpeenuTeNIbHbIN 3aKOHBI;

BblYMCIATE CKaJIAPHOE IPOM3BEIECHUE BEKTOPOB, HAaXOIWTH YroJl MEXKIY BEKTOPAMU,
YCTaHaBJIUBATh NEPIEHIUKYISIPHOCTD NIPSMBIX.

Yyenux noiyyum 603MOIHCHOCMb !

4)

5)

OBJIaI[eTB BCKTOPHBIM MCTOAOM IJId PCIICHUA 3a4a4 Ha BBIYHMCICHUC U NOKA3aTCIbCTBO,

[TpuoOpectr OMBIT BBHITOJHEHHUS TMPOEKTOB HAa NPUMEHEHHUE BEKTOPHOTO METOAA IpH
peLICHUN 3a/1a4 Ha BBIYUCIICHUE U 10KA3aTeIbCTBO.
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