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Pabouasi mporpamma yueOHoro mpeamera «I'eomerpus» it 7-9 KiacCoB SIBISITCS KOMIIOHEHTOM
OcHOBHO# 00pa30BaTEIILHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMS IIKOJIBI, COCTAaBICHA B COOTBETCTBUH C
denepalibHBIM  TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM OCHOBHOTO o6miero oopasoBanust (IIpukas
MunoOpnayku Poccun ot 17 gexadbpst 2010 roma Ne 1897 «O0 yTBepxkaeHNu (PeiepaibHOr0 rOCyIapCTBEHHOTO
00pa30BaTeIbHOrO CTaHIapTa OCHOBHOTO 00miero obpasoBanus» (¢ uamenenusmu ot 31.12.2015 r. npukas
Ne 1577), na ocHoBe aBTOpCKO¥ mporpamMmbl o reomerpun JI.C. Aranacsna u ap. «I'eomerpus 7-9
kiaccey. COopHuk pabouux mporpamm. ['eomerpus. 7-9 kmaccel. CocraBurens T.A. Bypmwuctposa.
Mocksa, «IIpocsemienue». [Ipenmernas muaus yaeOHukoB noja penakmnuent JI.C. Atanacsna u ap. M.:
[Ipoceemenne (PI'OC).

Pabouas nporpaMma opreHTHpOBaHA HA YIEOHUK:
I'eomerpus: 7-9 ki /JI. C. Atanacsin, B. @. byry3os, C. b. Kagomues u np. - M.: [IpocBemienue,
peKoMeH1I0BaHHBIMI MUHHCTEPCTBOM 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu.

JlaHHas mporpamma Mo MaTeMaTHKE Ul OCHOBHOHM ILIKOJIBI 0OE€CIeYMBAET NMPEeMCTBEHHOCTb
00y4eHHs C TOArOTOBKOM ydaluxcsi Ha4aJlbHOM IIKOJIbI.

1. IJTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEGBHOTI'O KYPCA
«TEOMETPUS»

Harasignasi reomeTpust
BhINyCKHUK HAy4UTCS:

v’ pacnosnasamov Ha 4epPmMeNcax, PUCYHKAX, MOOCNAX U 8 OKPYICAoueM Mupe NIOCKUe u
NPOCMPAHCMBEHHBLE 2EOMEMPUYECKUE PUcypbl;

v’ pacnosnasamo pazeépmku Kyoa, npAmoy2oibHO20 NAPALIeIenunedd, NPAasuibHO NUPAMUObL,
YUTUHOPA U KOHYCa,

v’ cmpoums pazeépmru Kyoa u npAMOY20ibHO20 NAPALILELenUNneod;

v’ onpedensimb no JIUHEUHbIM PA3ZMepam paseepmKu  ueypel JUHElHble pazmMepbl CaMOU
Gueypwi, u Haobopom;

V' gbluuciams 00bEM NPAMOY20IbHO20 NAPALIELeNUNedd.

BEITyCKHUK TTOJYYUT BO3MOXKHOCTD:

v Hayuumecs  6blMUCHAMb  00BbEMBL  NPOCMPAHCMEEHHBIX — 2COMempuyeckux  guayp,
COCMABIEHHBIX U3 NPAMOY2OIbHBIX NAPATIELEeNUNe008;

v’ yenybumse u pazeumos npeocmasienus 0 NPOCMPAHCMEECHHbIX 2eOMEMPULECKUX PU2ypax;

V' HayuumbCs nPUMEHSIMb NOHAMUE PA3EEPMKU OIS BLINOIHEHUS. RPAKMUYECKUX PACUEMO8.
I'eomeTpuueckue Gpurypsnl
BhBINYCKHUK HAYYHTCS:

V' NONb306amMbCsL AZLIKOM 2eoMempuu Olsl ONUCAHUSL NPEOMEMO8 OKPYICAIOUWe20 MUPA U Ux
B3AUMHO20 PACHOTIONCEHUSL,

v’ pacnosnasamo u u300pajicamev HA YEPMeNCax U PUCYHKAX 2eOMempudecKue uaypbl U ux
KOHGhuzypayuu,

v’ HaxoO0umv 3HaYeHUs ONUH TUHEUHbIX DJIeMEHMOo8 Guayp U ux OMHOWEHUsl, 2PA0YCHYIO Mepy
yenog om 0 0o 180° npumenss onpeodenenus, c8OUCMEA U NPUSHAKU Gueyp U UX I1EeMEeHMO8,
omHoweHus ueyp (paseHcmeo, nodobue, cummempuu, NOBOPOM, NAPANLIENbHbIU NEPEHOC),

v’ onepuposamo ¢ HAYATLHLIMU NOHAMUAMY MPULOHOMEMPUL U GbINOIHAMb INEMEHMAPHBLE
onepayuu Ha0 QYHKYUAMU Velo8;

v’ pewiams 3a0auu Ha QOKA3AMENbCME0, ONUPAACH HA U3YUEHHbLE CBOUCMEA uayp U
OMHOULEHUL MeNCOY HUMU U NPUMEHSIS U3YUEHHbLE MeMOObl OOKA3AMENbCNS,

v’ pewiams Heci0AHCHbIE 3a0aUU HA NOCMPOEHUE, NPUMEHSIS OCHOBHbIE AN2OPUMMbL NOCTPOCHUS
€ NOMOWBIO YUPKYISL U TUHEUKU,

v’ pewiams npocmetiuiie NIAHUMEMPUYECcKUe 3a0a4u 6 RPOCMPAaHCmee.

BBINYCKHUK MOTYYHUT BO3MOKHOCTD:
v’ 0g1ademv memooamu pewieHus 3004y HA GbIYUCIEHUS U OOKA3AMENbCmEa: MemoooM Om
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APOMUBHO20, MEMOOOM HOO0OUA, MEmOoOOM nepebopa 6apuaHmos u MemoOOM 2eOMempUUecKux
Mecm mouex,

v’ npuobpecmu onvlm nPUMeHeHus: al2eOpaudecko20 U MpUeOHOMempuiecko20 annapama u
uoetl 08UIICEHUSI NPU PEUUEHUU 2e0MEeMPULECKUX 3A0ay,

v’ 061a0ems MpaouyuoHHOU CXeMoll peweHus 3a0a4 Had NOCMPOeHUue ¢ NOMOWbLIO YUPKYIS U
JIUHENKU: AHATU3, NOCMpoeHUe, 00KA3amelbCmeo U UCCiedo8anue;

V' Hayuumbcs pewiams 3a0auu HA NOCMPOCHUE MEeMOOOM 2e0MEeMPUUECKO20 MeCmd MoYeK U
MemoooM HOO0OUSL,

v’ npuobpecmu onvlm ucciedo8anusi CEOUCME NIAHUMEMPUYECKUX Queyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM,

v’ npuobpecmu onvim evinoaneHus npoekmos no memam: «leomempuueckue npeobpazosanus
Ha niockocmuy, «Ilocmpoenue ompesxos no gpopmynes.

HN3mepeHne reoMeTpU4eCKUX BeJTUYHH
BBIyCKHUK HAy4UTCS:

v’ ucnonvzosame Ce0UCMEa usMepenusi ONuH, NIOWalell u y2no6 Npu pewleHuu 3a0ay Ha
Haxooicoenue ONIUHbI OMpe3Kd, ONUHbL OKPYHCHOCIU, OAUHbL OyeU OKPYHCHOCMU, 2PAOYCHOU Mepbl
yena,

V' gbluuciams NaowWaAdU Mmpey2oibHUKOS, NPAMOY2O0IbHUKOS, NAPATIEI0ZPAMMOS, Mpaneyuil,
KpY208 U CeKmopos;

V' 8bIMUCAMb ONURY OKPYICHOCIU, OTURY OY2U OKDYICHOCU,

V' b1uuCAmb ONUHbL JTUHEUHbIX JJIEMEHMO8 (Quayp U Ux yeavl, UCNOLb3YS (HOpMYIbl ONuHbL
OKDYAHCHOCIU U ONIUHBL OY2U OKPYICHOCMU, (hopMYIbl niowadel pueyp;

v’ pewiams 3a0auu Ha OOKA3AMENLCMEO C UCNOAL30BAHUCM (HOPMYIL ONUHBL OKPYHCHOCIU U
ONUHBL OyeU OKPYAHCHOCIU, (popmyn niowadell puzyp;

v’ pewiams npakmuueckue 3a0auu, CEA3AHHbIC C HAXONCOCHUCM 2eOMEMPUHEcKUX 6eIUdUn
(ucnonv3ys npu Heobxo0UMOCMU CNPABOYHUKY U MEeXHUYecKue cpedcmaa,).

BBIYCKHUK TTOJIYYUT BO3MOKHOCTh HAYUUThCS:

V' gbluuciame  naowaou  Queyp, COCMAasNIeHHbIX U3 08YX uau Oonee NPAMOY2OIbHUKOS,
napanienoepamMmos, mpeyeoibHUKos, Kpyea u cekmopa,

V' gbluuciams  naowadu  MHO20Y20IbHUKOS, UCNOAb3YSL OMHOWEHUS PABHOBCIUKOCIU U
PABHOCOCMABNIEHHOCMU

V' npumensme anzeOpaudeckuil u MpueoOHOMEmMpUHecKuil annapam u uoeu OBUNCCHUS Npu
peleHuU 3a0ay Ha 8blHUCIeHUe NIoWadeli MHO20Y20IbHUKOG.

Koopannartsi
BhITyCKHUK HAYIUTCS:

v’ gbluuciams  OMUHYy OmMpesKa No KOOPOUHAMAM €20 KOHYOS, BbIYUCTAMb KOOPOUHANMbL
cepeouHvl ompesKa,

v’ UCnonb306ams KOOPOUHAMHBLI MEMOO OIS U3YUEHUsL CEOUCME NPIMBIX U OKDYHCHOCMEIL.
BBINYCKHHK TOJTYYUT BO3MOXKHOCTb:

v’ 081a0emb KOOPOUHAMHBIM MEMOOOM PEUuleHUs 3a0ad Ha 8bIYUCIeHUs U OOKA3AMENbCMEA;

v’ npuobpecmu onvlm UCNONL308AHUS KOMNLIOMEPHLIX NPOSPAMM OISl AHAIUZA  YACHHBIX
Cyuaes 83auUMHO20 PACNONONCEHUS OKPYICHOCMEU U NPAMbLX,

v’ npuobpecmu onvim 6blnoIHeHUs. nPoekmos na memy «lIpumenenue KOOpOUHaAMHO20 Memooa
npu peutenu 3a0a4 Ha 8bIYUCTEHUS U OOKA3AMENbCIEAY.

BekTops!
BhInycKHUK HAYyYUTCS:

v’ onepuposamv ¢ 6eKmopamu. HAXO0OUMb CYMMY U PA3HOCMb O8YX 6EKMOPOS, 3A0AHHbIX
2eomempuiecKi, HaxoO0ums 6eKmMop, PagHbllli NPOU3EEOEHUIO 3A0AHHO20 6EKMOPA HA YUCTIO,

V' HaxoOoumov 0/ 6eKMOPO8, 3A0AHHBIX KOOPOUHAMAMU. OJUHY 6EKMOPA, KOOPOUHANMbL CYMMbL U
paszHocmu 08X U Oofiee 8eKMopos, KOOPOUHAMbL NPOU3EEOeHUs. BeKMOPA HA YUCTO, NPUMEHSS npu
HeoOX00UMOCMU COYemamenbHblil, NepemecmumenbHblll U pacnpeoeumenbHblil 3aKOHbL,

V' bluUCAMb  CKANAPHOE NPOU3BCOCHUE 6EKMOPOE8, HAXOOUMb Y20l MENCOY 6eKMOpamu,
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YCmauaeaueams nepneHOUKYIAPHOCIb NPAMBIX.
BbINyCKHUK HOTYYUT BO3MOMXKHOCTb:

v’ 081a0emb 6eKMOPHBIM MeMOOOM 05l PeUEeHUS. 3a0aY HA BbIYUCTIEHUS U OOKA3AMEbCMEa,
npuobpecmu onvim 8bINOJHEHUs NPOEKMO8 HA MeMy «NPUMEHEHUe 8eKIMOPHO20 Memood Npu peuleHuu
3a0ay4 Ha 8bIYUCIEHUSI U OOKA3AMENbCEA.

2. COAEP KAHUE YYEBHOI'O ITIPEJIMETA

Harnsanas reomerpus

Harnsiaele npencraBieHus O NMPOCTPAHCTBEHHBIX (QUrypax: KyO, mapajulienenuies, npu3Ma,
nupampaa, map, chepa, KoHyc, muiauHap. M3o0pakeHue mnpocTpaHCTBeHHbIX ¢(uryp. ITpumepst
ceyeHnid. MHororpanHukd. IIpaBuibHbIE MHOrOrpaHHuku. IIpuMeps! pa3BepTOK MHOIOTPaHHMKOB,
LUJIUHAPA U KOHYCA.

ITonarue o6bema; equHHLBI 00beMa. OOBEM NPSAMOYTOJBLHOTO Napaiesienunesa, Kyoa.
I'eomerpuueckue Gurypsl.

IIpamble u yrael. Touka, mnpsmas, miuockocTs. OTpe3ok, Jayd. Yroia. Bunel yrios.
BeprukansHbie 1 cMeKHBIE yIUbl. buccekTpuca yria.

[TapannensHble M nepecekaromuecs mnpsmsle. Ilepnenaukynspabeie npsmele. Teopemsl 0
MApAJUIEIIbHOCTH W NEPIEHAMKYIAPHOCTH HpsAMBIX. llepneHavKysssp ¥ HakJIOHHas K IIPSAMOM.
CepenMHHBIN IEPIEHAUKYIISAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCH! YIVIa U CEPEIMHHOIO NEPIEHANKYIIApa
K oTpe3Ky. TpeyronbHuK. BelcoTra, MenuaHa, OuCCEKTpuca, CpeAHss JMHUSA TPEYroJbHHUKA.
PaBHOOenpeHHBIE M PAaBHOCTOPOHHHE TPEYTOJBHHUKH; CBOWCTBA M MPHU3HAKH PABHOOEIPEHHOTO
TpeyroiabHuka. IlpusHaku paBeHcTBa TpeyronbHUKOB. HepaBeHCTBO TpeyronpHuka. COOTHOIIEHHSA
MEXy CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA.

Cymma yrioB TpeyrosibHuka. BHemnue yriel TpeyronbHuka. Teopema Paneca. IlogoGue
TpeyroiabHUKOB. [Ipu3naku nogobus TpeyroiabHukoB. Teopema [ludaropa. Cunyc, KocuHyc, TaHI€HC,
KOTaHI'€HC OCTPOro yrja NpsMOYroJbHOrO TpeyroiapHuka u yrioB or 0 mo 180°; mpuBenenue k
octpoMy yriy. PemieHue mnpsMOYroiabHBIX TpEyroibHUKOB. (OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYIIbI, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC OJHOI0 M TOrO K€ yria.
Pemenune TpeyrosbHUKOB: TeopeMa KOCHMHYCOB U TEOpEMa CHHYCOB. 3aMeuaTellbHble TOYKU
TPEYrOJIbHUKA.

YersipexyronpHuk. [lapamienorpamMM, ero cBoiicTBa M Impu3Haku. [IpsAMOyronbHUK, KBajapar,
poMO, uX cBOCTBa U MpU3HAKK. Tpanenus, cpeiHss JIUHUS Tpareuuu.

MHoroyroiabHUK. Beimykiibie MHOTOyroabHUKH. CymMMma YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.
IIpaBunbHBIE MHOTOYTOJIBHUKHU.

OxpyxHocTh U Kpyr. [yra, xopaa. Cektop, cerMeHT. LleHTpanbHbIl yroi, BOMCAHHBIN yrod;
BEJIMYMHA BIIMCAHHOIO yIyia. B3auMHOE pacrionokeHue NMpsMON U OKPYKHOCTH, IBYX OKPYKHOCTEH.
KacarenpHas u cekymas K OKpPYXHOCTH, UX CBOMCTBA. BIimcaHHbIE M ONMCAaHHBIE MHOTOYTOJIBHUKH.
OKpy’XKHOCTb, BIMCAaHHasg B TPEYTOJbHUK, W OKPYXHOCTb, ONMCAHHAs OKOJO TPEYroJbHUKA.
BncanHble 1 ONIMCaHHBIE OKPYKHOCTH IPAaBUIIBHOTO MHOTOYT'OJIBHHKA.

I'eomerpuueckue npeoOpazoBanus. Ilonste o paBeHctBe (uryp. IloHATHE O ABHKEHUU:
oceBasl U IeHTpallbHasi CHMMETPUH, TapaiieldbHbIi nepeHoc, moBopoT. [lonsTue o nogobun duryp u
TOMOTETHH.

[TocTpoeHnst ¢ MOMOIIBIO IUPKYJS W JIHHENKH. OCHOBHBIE 3aJa4d Ha NOCTPOCHHUE: JIEICHUE
OTpe3Ka IIOI0JIaM; IIOCTPOCHHME YIUIA, PABHOTO JAaHHOMY; IIOCTPOCHHME TPEYroJIbHUKA 110 TPEM
CTOpPOHaM; ITOCTPOEHHE MEPIEHANKYIISIpa K MPSMON; TOCTPOCHUE OMCCEKTPUCHI YIJIa; AEJICHUE OTpe3Ka
Ha N paBHBIX YaCTEH.

Pemenne 3ana4 Ha BBIYUCICHHE, TOKA3aTEIbCTBO M IOCTPOCHUE C HMCIIONB30BAHMEM CBOWCTB
U3y4eHHBIX (QUryp.



HN3mepeHue reoMeTpu4ecKHX BeJINYHH.

Jnuna otpe3ka. PaccrosstHue OoT TOUkM A0 OpsAMoM. PacctositHue Mexay mnapauielbHbIMU
npsiMbIMu. [lepruMeTp MHOTOYTOJIbHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO TT; JJIMHA TYTU OKPYKHOCTH.

I'pamycHas Mepa yriia, COOTBETCTBUE MEXKY BEIUUMHOM IIEHTPAIBLHOIO YIJia W JJIMHOW JTyrd
okpyxHocTu. [loHatue miomanu miockux ¢uryp. PaBHOCOCTaBiIeHHbIE M PAaBHOBEIHMKUE (DUTYPHI.
[lnomanes npsmoyronbHuka. [lnomanum mnapamienorpamma, TpeyroiabHuka U Tpaneuuu. [lnomanas
MHoOroyrojbHuka. [lnomanes kpyra u miomaas cekropa. COOTHOIIEHUE MEXTy IIIOIAASIMH MOJO0OHBIX
buryp.

Pemenue 3a1a4y Ha BEIYMCIICHUE U JOKA3aTEIBCTBO C UCIIOIB30BAHUEM U3YYCHHBIX (POPMYII.
Koopaunarsl.

VYpaBuenue npsmoi. Koopaunarsl cepenunsl oTpe3ka. Dopmyna pacCTOSIHUS MEXAY JIBYMs
TOYKAMU IJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BekTopsbl.

Jmna (Momynb) BekTopa. PaBenctBo BekTopoB. KosmmnHeapuble BekTOpbl. KoopauHatb
BEKTOpa. YMHOXXEHHME BEKTOpa Ha YMCIIO, CyMMa BEKTOpPOB, pa3JIOKEHHUE BEKTOpa IO JBYM
HEKOJUTMHEapHbIM BekTopaM. CKalsipHOE MTPOU3BEICHNE BEKTOPOB.

Jloruka u MHOKeCTBa
TeopeTHKO-MHOKECTBEHHbIE TIOHATHS.

MHOXECTBO, 3JEMEHT MHOXXECTBA. 3aJaHUE MHOXXECTB IE€PEUHUCICHUEM 3JIEMEHTOB,
XapaKTEepUCTUYECKUM CBOMCTBOM. [loamHOkecTBO. OOBbeIMHEHHUE U TTEpEeCceUCHUE MHOYKECTB.
JJ1eMeHTBhI JIOTUKH.

Ompenenenue. AxcuoMbl U Teopembl. [lokazaTtenbcTBo. JlOKa3aTeNbCTBO OT MPOTHUBHOTIO.
Teopema, obpaTtHas nannoii. [Ipumep u KoHTpIIpUMED.

[ToHsITHE O PABHOCWJIBHOCTH, CIICIOBAaHUH, YIIOTPEOICHUE TIOTHIECKUX CBS30K, €CIIH. .., TO..., B
TOM U TOJIBKO B TOM CJIy4ae, JIOTHYE€CKUE CBSA3KU U, WIH.

I'eoMeTpusi B HCTOPUYECKOM PAa3BUTHU

Ot 3emnemepus k reomerpun. [ludarop m ero mkona. danec. Apxumen. I[loctpoenwue
MpaBUJIBHBIX MHOTOYTOJILHUKOB. Tpucekuus yria. KBampatypa kpyra. YaBoenue kyb6a. Mcropust
yucia Ji. 30J0TOE CEYEHUE.

«Hauana» Esknuna. JI. Diinep. H. U. JloGaueBckuii. McTopus naroro mocrysara.

N300perenne mMeTona KOOPAMHAT, TO3BOJSIONIETO MEPEBOAUTH T€OMETPUUYECKUE OOBEKTHl Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumep pa3znuuHbIX CUCTEM KOOPAUHAT HA INIOCKOCTH.



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne i/ Paznen KoanyecTBO 4acosB
1 HauanbHble reoMeTpUYecKre CBEICHHS 10
2 TpeyrosnbHUKH 17
3 [TapannenpHbIe psMbIC 13
4 CoOTHOIIEHNE MEX]ly CTOPOHAMH U YTJIaMH TPEYroJIbHUKA 18
5 IToBTOpEeHUE 10
UTOro 68
8 KUIACC
Ne n/m Paszpnen KoJunyecTBo 4acos
1 UeThIpexXyrolbHUKH 14
2 [Tnomanm 14
3 [To00HBIE TPEYTONBHUKH 19
4 OKpy>KHOCTb 17
3) IloBTOpEHME 4
UTOro 68
9 KUIIACC
Ne i/m Pa3nen KosanuecTBo yacos
1 Bekropsr 10
2 Meroa koopAnHaAT 10
3 CooTHoOlIEHHE MEeXAy CTOPOHaMH M YIJIaMH TpEeYyrojbHMKA. 11
CkansipHOe TPOU3BEIACHNE BEKTOPOB
4 JUInHa OKPY>KHOCTH M IIJIOLIa/Ib Kpyra 12
5 JIBrokeHUS 8
6 HauanbHble CBEICHUS U3 CTEPEOMETPHH 6
7 006 axcnomax mranuMeTpuu. [loBTopenune 9
UTOro 68




