PaGouass mporpamma mo reomerpuu 7 -9 Kiacca cocTaBlieHa Ha OCHOBE
DOyHIaMEHTAIBHOTO s/ipa CoJep kaHusi oOmiero odpazoBaHusi U TpeOoBaHUN K pe3yibTaTam
OCBOCHHMS OCHOBHOW 00Opa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMS,
yCTaHOBJEHHBIX B DepepanbHOM TOCYJapCTBEHHOM O0pa30BaTeIbHOM CTaHIAPTE OCHOBHOIO
o011ero 0opa3oBaHus.

1. ®enepanbHblil TOCYAapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIEro
obpa3oBanus / MunucrepcTBo oopazoBanust u Hayku PD. — M.: [Ipocsemenue, 2011

2. ABTOpCKas mporpamma 1o reomeTpuu 7—9 xiacchbl, K yueOHOMY KOMIUIEKCY AJis 7-9
kiaccoB (aBropsl JI.C. Atanacsin, B.®. byry3os, C.B. Kagomues u np.,cocraButens T.A.
Bypmucrposa — M: «IIpocsemenue», 2008 —c. 19-21);

3. Tlpumepnas mporpamMma 1o yueOHbIM mpeameram «MaremMaTuka 5 — 9 Ki1acc: mpoeKT» —
M.: IIpocBemienue, 2011 r
Hannast pabodvasi mporpamMma npeaHa3HaveHa s paboTsl o yueOHuky ['eomerpusi: 7 — 9

k1. / JI. C. AranacsH, B. @. byryzos, C. b. Kagomnes u ap. — M.: IIpocBemenue, 2014. Dtot
yueOHuK BXxomuT B DenepanbHblii nepeyeHbp yueOHukoB 2016 — 2017 yyeGnoro ropa,
pekoMeH1I0BaH MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccutickoii deneparuu, COOTBETCTBYET
®enepalibHOMY TOCYAapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAApTy OCHOBHOIO  OOLIETro
o0OpasoBaHwUs.

H3yuenue ceomempuu 6 OCHOBHOU WIKOAE HANPABIEHO HA OOCMUMNCEHUE CNeOVIOUUX
yeneii:

e OCO3HATh, YTO TEOMETPHYECKHE (OPMBI SBISIOTCS HICATH3UPOBAHHBIME 00pazaMu
peallbHbIX OOBEKTOB; HAYUUTHCS HCIOJIH30BAaTh N€OMETPUUECKUN SI3BIK JAJISl ONMUCAHUS
MIPEAMETOB OKPYKAIOIIETO MHPA; MOJYYUTh TMPEJACTABICHUS O HEKOTOPHIX 00JIaCTsIX
MPUMEHEHHUS TeOMETPHUHU B OBITY, HAyKe, TEXHUKE, HCKYCCTBE;

e YCBOWTH CHUCTEMATH3MpPOBAaHHBIC CBEICHUS O IUIOCKUX (UTypaX ¥ OCHOBHBIX
FEOMETPUUYECKUX OTHOIICHUSX;

e MPUOOPECTH OMBIT JACTYKTUBHBIX PACCYKICHUI: YMETh JOKA3bIBATh OCHOBHBIEC TEOPEMBI
Kypca, IpOBOAUTH JOKa3aTelbHbIE PACCYXKACHUS B X0JI€ PELICHH 3a/1a4;

e HAYYUTHCA peiaTh 3aJa4l Ha J1I0Ka3aTeIbCTBO, BBIYMCICHUE U TIOCTPOCHUE.

1. INTAHUPYEMBIE PE3YBTATBI U3YUEHUSA TEOMETPUU
B 7-9 KIIACCAX
Harusanas reomerpust

BBITyCKHUK HAYIHUTCS:
1) Pacrmo3HaBaTh Ha YepTekax, PUCYHKAX, MOJCISIX U B OKPYXKAIOIIIEM MHpE IIOCKHE U

MIPOCTPAHCTBEHHBIE T€OMETPUICCKHE (DUTYPHI,
2) Pacmo3HaBaTh pa3BepTKH Ky0a, MPSIMOYTOJIBHOTO Mapasulesienuie/ia, MpaBUIbHON

MUPAMHU/JIBI, TWIHH]IPA U KOHYCA;

3) OmpenensaTh MO JUHEWHBIM pa3MepaM pa3BepTKU (HUTYPbI JIHHEHHBIEC pa3Mepbl CaMoit

¢burypsl 1 Ha060pOT;
4) BbIUHCISATE 00bEM MPSIMOYTOJIBHOTO Mapasyiesenue/a;
Buinycknux nonyuum 6ozmodrcHocms:
5) Buiuucasimo 06vembl NPOCMPAHCMBEHHBIX 2EOMEMPULECKUX PUSYD, COCMABTICHHbIX U3
NPAMOY20/IbHbIX NAPALLENeNUNeoos,;

6) Venyoumv u pazeumv npedcmaenenus o NPOCMPAHCMBEHHBIX 2EOMEMPUYECKUX
Queypax;

7) Ilpumenams nonwsmue pazeepmiu 0Jist 6bINOIHEHUS NPAKMUYECKUX PACUEmO8.

I'eomeTpuuyeckue purypsl

BBIyCKHHUK HAY4IHUTCS:

1) TITonp30BaThCs SI3BIKOM T€OMETPHH IS OMMCAHUS MIPEIMETOB OKPYKAIOIIEr0 MUPa |
WX B3aUMHOTO PACTOJIOKEHHUS;

2) Pacmo3HaBaTh ¥ M300paXkaTh Ha YEPTEKAX U PUCYHKAX IE€OMETPUUYECKUE (PHUTYPHI
UX KoH(pUTypamy;



3) HaxomuTh 3Ha4YeHHE [JIMH JIMHEHHBIX 3JEMEHTOB (HUIyp W WX OTHOIICHUS,
rpagycHyro Mmepy yriioB or 0 mo 180°, mpumensist onpeneneHusi. CBoilicTBa U
NMpU3HAKK (GUTYp M WX DJIEMEHTOB, OTHOIIEHUs GuUryp (paBeHCTBO, MOA00ME,
CUMMETpPHUH, TIOBOPOT, MapaJUIeIbHBIN MIEPEHOC);

4) OmnepupoBaTh C HAYaJIbHBIMH [OHATHSAMH TPUTOHOMETPHHM H  BBIIOJHATH
JJIEMEHTapHBIE ONepaiy HaJl GYHKIUSIMH YTIIOB;

5) Pemarp 3amaud Ha 0Ka3aTeIbCTBO, OMHUPAsCh HAa M3Y4YECHHBIC CBOMCTBA (GUIYp H
OTHOIICHUN MEXy HUMH U IPUMEHSIS U3YYCHHBIE METO/IbI JIOKA3aTeIbCTB;

6) Pemiath HeCIOXHBIC 337a4dl Ha IOCTPOCHHE, IMPUMEHSS OCHOBHBIC AJITOPUTMBI
MIOCTPOCHHUSI C TIOMOIIBIO IIUPKYIISI U JTMHEHKY;

7) Pemath npocTeiiiiye mIaHnMETPUYECKUE 3a/1a4d B IPOCTPAHCTBE.

Buvinycknux nonyuum 603moxicHOCMb.

8) Osnaoemv memoodamu peuwieHus 3404 HA BLIYUCTCHUS U OOKA3AMENbCMEA. MEMoOOM
Oom NPOMUBHO20, MEMOOOM NOO0OUS, MeMOOOM nepebopa 6apuaHmos u Memooom
2e0MempudecKux Mecm mouex,

9) Ilpuobpecmu onam npumeHenus anceOPAUYECKO20 U  MPUCOHOMEMPULECKOLO
annapama u uoeti 08UNCeHUS NPU PeUeHUU 2eOMeMPULECKUX 3a0aY;

10) Osnademv mpaouyuonHoii cxemol peuwienuss 3a0a4s HA NOCMPOCHUE C NOMOUBIO
YUPKYJISL U IUHEUKU. aHAIU3, NOCmpoenue, 00KA3amebCmeo U Ucciedo8anue,

11) Hayuumscsa pewams 3a0auu Ha ROCMPOEHUE MeMmOOOM 2eOMEMPUUEcKo20 Mecma
mouex u Memooom nooooOus,

12) Ilpuobpecmu onvim uccied08anus c6OUCME NIAHUMEMPUYECKUX Dueyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) Ilpuobpecmu  onvim  @vinoiHeHusi npoekmos no memam: «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no popmyner.

H3mepeHue reoMeTPpUYECKUX BeJTUYHH

BBIyCKHUK HAYIHUTCS:

1) Hcmnonp30BaTh CBOWCTBA M3MEPEHHUS [UIMH, IUIOMIAACH M YIJIOB MPH PEUICHUH Ha
HaXOXJCHUE JIMHBI OTpPEe3Ka, JUTMHBI OTPe3Ka, JIUHBI OKPYXKHOCTH, IJIUHBI AYTH
OKPY>XKHOCTH, TPalyCHON MephI yIia;

2) BbUHCHIATH JUIMHBI JTMHEHHBIX JJIEMEHTOB (DUTYP M HX YIJIbI, UCIOJIB3YS (DOPMYIIBI
JUTMHBI OKPY>KHOCTH U JJIUHBI TYT'H OKPY>KHOCTH, (hOPMYIIBI IUTOMmaAen Gpuryp;

3) BblUHCIATH IUTOMAAM TPEYroJbHUKOB, MPSIMOYTOJBLHUKOB, MapauIeorpaMMOB,
Tpamnenuii, KPyroB U CEKTOPOB;

4) BBIYHCISTH JUIHHY OKPY)KHOCTH, JUTHHY JYT'H OKPY)KHOCTH;

5) Pemarp 3a1a4n Ha T0Ka3aTeNLCTBO C MCIOIb30BaHUEM (DOPMYIT JUTHHBI OKPYKHOCTH
U JJIMHBI TyTH OKPY>KHOCTH, (popMyI mioiaaen puryp;

6) Pemarh mNpakTHYECKUE 3a1aud, CBS3aHHBIC C HAXOXJICHHEM TI'€OMETPHUYECKHX
BEITMYHH (MCTIOIB3YsI MPU HEOOXOIMMOCTH CIIPABOYHHUKH M TEXHHUYECKUE CPEJICTBA).

Buinyckuux nonyuum 603modrcHocms:

7) Bowiuucasimo naowaou gueyp, cocmasienHbix u3 08yx uiu 0onee npsamoy2oibHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyea u cekmopa,

8) Buvluucasimos niowaou MHO20Y20AbHUKOS, UCHOIb3YSL OMHOUEHUs. PABHOBENUKOCU U
PABHOCOCMABIeHHOCTH;

9) Ilpuobpecmu onvim npumeHeHus aneebPauYecKko20 U  MPUSOHOMEMPULECKO2O
annapama u uoell OBUICEHUs NPU peuleHuu 3a0ay Ha BblYUCIeHUe NIouaoell
MHO20Y20/IbHUKOS.

Koopaunarsi

BBITyCKHUK HAYIHTCS:

1) BbIUUCIATH UIMHY OTpE3Ka MO0 KOOPAWHATAM €ro KOHIIOB; BBIYUCIIATH KOOPIHMHATHI
CepeIMHBI OTPE3Ka;



2) Hcnonb3oBaTh KOOPAWHATHBIA METOA IS H3YYCHHUS CBOMCTB NPSIMBIX H
OKPY>KHOCTEH.

Buinycknux nonyuum 603modicHocmy:

3) Osnademv KOOPOUHAMHBIM ~ MEMOOOM  PeweHuss 3a0a4 HAd  6bIYUCICHUE U
00KA3amenbCmeo;

4) [lpuobpecmu onvim UCNONB308AHU KOMNBIOMEPHBIX NPOSPAMM Ol AHAU3A
YACMHBIX CIYYAe8 63aUMHO20 PACNOJIONCEHUS. OKPYIHCHOCMEU U NPAMbIX;

5) Ilpuobpecmu onvim vinonnenusi npoekmos Ha memy «llpumenenue KOOPOUHAMHO2O
Memooa npu peuleHuu 3a0a4 Ha 8blYUCIEHUe U OOKA3AMENbCIEO .

BekTopbl

BrllyCKHHMK Hay4duTCA:

1) OmnepupoBath ¢ BEKTOpaMH: HaXOIAUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 33JaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIA MPOU3BEACHHUIO 3a/IaHHOTO BEKTOpa Ha
YHUCIIO;

2) HaxomuTh Ui BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JJIMHY BEKTOpPa, KOOPIHWHATHI
CYMMBI U Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHUSI BEKTOpa Ha
9HCII0, TIPUMEHSS TMPH HEOOXOJUMOCTH COYCTATCIIbHBIN, MEPEMECTHTEIbHBIA H
pacrpenennuTeabHbli 3aKOHBI;

3) BbUHCIATH CKAIAPHOE NMPOU3BEICHUE BEKTOPOB, HAXOIUTh YTrOJl MEXIY BEKTOPAMH,
yCTaHaBJIUBATh MEPIEHIUKYISIPHOCTD MPSAMBIX.

Buinycknux nonyuum 603moaxcnocms.

4) Osnademv  GeKMOPHLIM ~ MEMOOOM — pewleHus  3a0a¥y  HA  GblYUCICHUe U
00KA3amMenbCmeo;

5) Ilpuobpecmu onvim @vinoiHenusi npoekmoe Ha memy «llpumenenue éexmopHoeo
Memooa npu peuleHuu 3a0a4 Ha 8blYUCIeHUEe U 00KA3AMENbCHBON.

2. COAEP)KAHUE YYEBHOT'O ITIPEJJMETA 'EOMETPUS

B 7-9 knaccax

Harasignasi reomerpus. HarnsgHele mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (UIypax:
KyO, mapajienenumnen, npu3Ma, nupamuja, map, chepa, KoHyc, HuauHAp. W3o0pakeHue
IpPOCTPaHCTBEHHbIX  (uryp.  Ilpumepsl  ceuenuit. = MuororpanHuku.  IIpaBusbHBIE
MHOTrOrpaHHMKH. [IpumMepsl pa3BepTOK MHOTOTPAHHUKOB, IMJIMH]IPA U KOHYCA.

[Tonsitue o6bema: enuaHIBI 00beMa. OOBEM PSIMOYTOJILHOTO MapajuieNienuIieia u Kyoa.

I'eomerpuueckue purypsl. [Ipsveie u yriael. Touka, npsiMasi, IIOCKOCTb. OTPe30K, Jyd.
VYrou. Buas! yrios. BeprukanabHbie U CMEKHBIE YIIbl. buccekTpuca yria.

[TapamrensHble U nepecekaroniyecs npsaMsele. IlepnenaukynsapHeie npsmeie. TeopeMsl o
NapaJuIeIbHOCTH U NEPHEHIUKYISIPHOCTH NpsAMBIX. [lepneHauKynsap M HakJIOHHAs K IPSAMOM.
CepenMHHBIN NEpHIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBoiicTBa OHCCEKTPUCHI yIila M CEPEIUHHOIO
NEPIEHAUKYIISPA K OTPE3KY.

TpeyronsHuk. Beicota, Meauana, OucceKTpuca, CpeAHss JIMHUS TPEYrojbHUKA.
PaBHOOe1peHHBIN U PaBHOCTOPOHHUIN TPEYTOJIBHUKH; CBOMCTBA U MIPU3HAKU PABHOOEAPEHHOTO U
PaBHOCTOPOHHETO TpPEyroJbHUKOB. [Ipu3Haku paBeHCTBa TpeyroabHUKOB. HepaBeHCTBO
TpeyroyibHUKa. COOTHOIIEHUS MEK1y CTOPOHAMM U YIJIAMH TPEYTOJIbHUKA.

CymmMa yriioB TpeyroibHUKa. BHentHue yrisl TpeyroiabHuka. Teopema @aneca. [Toqobue
TpeyroiabHUKoB. [IpusHaku momobusi TpeyronbHUKOB. Teopema Iludaropa. Cunyc, KOCHHYC,
TAHI€HC, KOTAHT€HC OCTPOrO yIya MpsIMOYTOJIBHOTO TpeyrosbHuka u yriio ot 0 go 180°;
IPUBEIEHUE K OCTpPOM yriy. PemieHue npsMOYrojbHBIX TpPEyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. DOpMyJbl, CBSA3BIBAIOIIME CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC OJHOI0 U TOro ke yria. PelleHue TpeyroiabHHUKOB: TeOpeMa KOCHHYCOB U Teopema
CHUHYCOB. 3aMeYaTebHble TOUKH TPEYrOJIbHUKA.



UYersipexyronbHuk. [lapamienorpamM, e€ro cBoWcTBa M Ipu3Haku. IIpsAMOYroJsbHUK,
KBaJpaT, poMO, UX CBOMCTBA U MpU3HAKU. Tpanenus, cpeiHss JIUHUS Tparneuuu.

MHuoroyroinpHuk.  Beinyknble  MHOroyrosbHukd. Cymma  yrjaoB  BBIIYKIIOTO
MHOTI'OYrojbHUKa. [IpaBuIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHoctb U Kpyr. yra, xopaa. Cekrtop, cermeHT. LleHTpanbHbIi yrosi, BIHCAaHHBIN
yroJl, BEJIMYHMHA BIIMCAHHOTO yrila. B3auMHOe pacnonoxenue npsMoi U OKpyKHOCTU. B3anmuoe
pacnosoxeHue JByX OKpykHocTted. KacarenbHas M cekylias K OKpPYKHOCTH, UX CBOWCTBA.
BrncanHele M onucaHHbIE MHOTOYroJbHUKH. OKpYKHOCTb, BIIMCAHHAs B TPEYTOJIbHUK,
OKPYXKHOCTb OIIMCaHHas OKOJIO TpEyroJibHUKa. BIMCaHHBIE M ONHMCAaHHBIE OKPYKHOCTH
MHOT'OYTI'OJIbHUKA.

I'eomerpuueckue npeodbpazoBanus. [lonstue o paBencrse ¢puryp. [lonstue o IBMKEHUN:
oceBasi U LIEHTpalbHAs CUMMETPHHM, MapajuleNbHbIi nepeHoc, noBopot. Ilonatue o nomodum
buryp 1 roMOTETHH.

IlocTpoeHuss ¢ MOMOLIBIO LUPKYNs M JuHEHKH. OCHOBHBIE 337a4d HAa IIOCTPOCHUE!
JIEJIEHNE OTpe3Ka I0I0JIaM; [IOCTPOEHHUE YIJIa, PAaBHOT'O IaHHOMY; ITIOCTPOEHHUE TPEYroJbHUKA 110
TPEM CTOpPOHAM; IIOCTPOCHME MEPHEeHAMKYIspa K IMPsMON; MOCTPOEHHE OUCCEKTPHUCHI YIJIa;
JIeJICHUE OTpe3Ka Ha N paBHBIX YacTeH.

Pemenne 3amady Ha BBIYMCIEHHUE, J0KA3aTEIbCTBO M IIOCTPOEHUE C HCIOJIb30BAHHUEM
CBOMCTB U3yYEHHBIX QUTYP.

H3mepenne reomerpuyeckux BeJM4YHMH. JInHa oTpe3ka. PaccTosHume OT TOYKH 10O
psAMON. PaccTosiHue Mexay napaiesbHbIMU IIPSMBIMU.

IlepumeTp MHOTOYTOJIbHUKA.

JlIiHa OKPY>KHOCTH, YUCJIO T; JUIMHA JYT'H OKPY>KHOCTH.

I'pagycHas Mepa yria, COOTBETCTBHE MEXIYy UEHTPAJIbHOIO YyIjla W JUIMHOW JyTU
OKPYKHOCTH.

[Tonatue mromanu miaockux ¢uryp. PaBHOcOcTaBleHHblE U PaBHOBEIMKHE (QUIYpBHI.
[Tnomane npsmoyronbHuka. [nomane napamienorpaMma, TpeyrojabHuka U Tpaneuuu. [lnomane
MHoOroyrojpHuka. Ilnomane kpyra u miomans cexropa. COOTHOLIEHHME MEXIY ILIOMAIIMU
oTI00HBIX uryp.

Pemenne 3amay Ha BBIYMCIEHHE M JI0KA3aTEIbCTBO C HCIOJIB30BAHUEM HM3YYEHHBIX
dbopmy.

Koopaunarel. VYpaBrHenue npsmoil. Koopaunatsl cepenunsl oTpe3ka. Popmyiia
PacCTOSHUSA MEXY IBYMsI TOUKAMHU IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bexropsl. J[nmuHa (Moxynb) BekTopa. PaBeHcTBO BekTOpoB. KommmHeapHble BEKTOpBI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, pa3jOXKeHHE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIpHOE IPOU3BENEHNUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIEe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJlaHue
MHOKECTB IIEPEUUCIICHUEM DJJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. [lonmMHOkecTBoO.
OO0bsicHEeHUE U TIepECEUCHNE MHOXKECTB.

JueMeHTBl Joruku. OrmpenencHue. AKCMOMBI M TeopeMbl. JloKa3aTesbCTBO.
Jloka3zaTenbcTBO OT IPOTUBHOTO. Teopema, oOpaTHas naHHas. [IpuMep v KOHTpHpUMEDBI.

[ToHATHE O PAaBHOCUIILHOCTH, CJIEOBAaHUU, YHOTPEOJIEHHE JIOTHUECKUX CBA30K eciu...,
mo..., 8 MOM U MONbKO MOM Clyyae, TOTUIECKAE CBA3KU U, UTU.

I'eomeTpusi B ucropuyeckom pazsutum. Ot 3emaemepus k reomerpu. [lugarop u ero
mkona. Panec. Apxumen. [locTpoeHne NpaBUIBHBIX MHOTOYrOJIbHUKOB. Tpucekuus yria.
KBanpatypa kpyra. YaBoenue ky6a. Mctopus uncna n. 3omotoe ceuenue. «Hauana» EBkiuna.
JI. Ditnep. H. U. JloGaueBckuii. Mcropust nsaroro nocrysnara.

N300peTenne MeTo1a KOOPJMHAT, MO3BOJISIONIETO NEPEBOIUTh T€OMETPUIECKHE O0BEKTHI
Ha s3bIk anredpol. P. Jlexkapt u II. ®depma. Ilpumepsl pa3inyHBIX CHUCTEM KOOpAUHAT Ha
IJIOCKOCTH.



