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1. HOSAICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma o reomeTpuu i 7-9 KiaccoB cocTaBiieHa Ha ocHOBe DyHIaMEHTaIBHOTO spa coAepkanus o01ero oopazoBanus u TpeboBaHuil K pe3ynbrataMm
OCBOEHHUsI OCHOBHON 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHMs, YCTaHOBICHHbIX B DenepanbHOM IOCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
OCHOBHOTO 001Iero o0pa3oBaHus. B Hell Takyke yUMTBHIBAIOTCS OCHOBHBIE €W U monoxkeHus IIporpamMmbl pa3BuTus U (OpPMHPOBAHHS YHHUBEPCAIBHBIX Y4EOHBIX
JCHCTBHIA JUISI OCHOBHOTO 00IIIero 00pa3oBaHMs.

HopMamueHo-npaeoeble OOKyMeHl’I’Ibl, 05@6’7’1@%%661}01141/{6 peaiuzayuro npoepadmmaul.

1. ®enepanbHblil 00pa3oBaTENbHBIN CTaHAAPT OCHOBHOTO 00111eT0 00pa3zoBanus / MunuctepctBo oopazoBanus u Hayku PD. — M.: IIpocsemenue, 201 1(Crangapts
BToporo nokosienus) Ilpukas Munucrtepctsa oOpazoBanus u Hayku P® ot 17.12.2010 Ne 1897

2. TpuMepHas IIporpamMma Io MaTemMatuke (mucbMo JlemapramMeHTa rocyAapCTBEeHHON NOJIUTUKU B oOpa3oBanun MuHoOpHayku Poccum ot 07.07.2005r. Ne
03-1263),

3. mporpamMmbl 001Ie00pa30BATENbHBIX YUPESKACHUH IO reoMeTpud 7-9 K y4eOHOMY KOMIUIEKCY IO MaTemartuke Uit 7-9 kmaccoB (aBtopsl: JI.C.ATanacsH,
B.®.byry308, C.b.Kagomues), coctaButens T.A. BypmucrpoBa. M: «IIpocsemenuey, 2016r.

Henv uzyuenus:

" oBJIaJIeHHE CHUCTEMOIl MaTeMaTHYEeCKUX 3HAHMN M YMEHHii, HEOOXOMUMBIX IJIsi PUMEHEHUs B MPAKTUUECKON JESTEIbHOCTH, U3YUYCHHS CMEKHBIX IMCIHILINH,
HPOJIODKCHUST 00pa30BaHus;

"  WHTEIEKTyaJbHOEe pa3BUTHE, (OPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEIOBEKY JUIS MOJHOICHHOM JKM3HU B COBPEMEHHOM OOIIECTBE: SCHOCTh U
TOYHOCTH MBICIH, KPUTHYHOCTh MBIIUICHHS, HHTYUIINS, IOTHYECKOE MBIIIICHHE, JIEMEHThI AITOPUTMUYECKON KYJIbTYPbI, IPOCTPAHCTBEHHBIX MPE/ICTABICHUI,
CIOCOOHOCTH K MPEOOJICHHIO TPYAHOCTEIH;

* (opMupoBaHMe MpeacTaBJIeHHH 00 HIEAX M METOJaX MAaTeMaTHKH KaK YHHUBEPCAIbHOTO SI3bIKa HAYKM M TEXHUKHU, CPEACTBA MOJCIUPOBAHUS SBICHUN U
IPOLIECCOB;

. BOCIMUTAHUE CPCACTBAMU MATCMATHUKU KYJIbTYPbl JIUYHOCTU, OTHOLICHUA K MATCMATUKE KaK K 4aCTU O6IHC‘ICHOBC‘I€CKOﬁ KYyJbTYpbl, IOHUMAaHUC 3HAYNUMOCTH
MATEMATUKHU U1 HAYYHO-TCXHUYCCKOI'0 MPOrpecca, 3SHakKOMCTBO C )KM3HBIO U ACATCIbHOCTbIO BUAHBIX OTCYECTBCHHBIX U 3aPY6C)KHBIX YUCHBIX-MAaTEMATUKOB.

C yuetom TpeboBaHuii DeneparbHOTO TOCYIapCTBEHHOTO 00pa30oBaTENIFHOTO CTaHAAapTa OCHOBHOTO OOHIEro 0Opa3oBaHMs HMPOEKTHUPOBAaHWE, OPraHM3alUs U OIeHKa
pe3ynbpTaToB 00pa30BaHUsI OCYIIECTBIISIETCS HA OCHOBE CHCTEMHO-/IESATEIbHOCTHOTO MOIX0/1a, KOTOPBIN 00eCTIeYrBaeT:

e (HOopMHPOBAHUE TOTOBHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO M HETPEPHIBHOMY 00pa30BAHHUIO;

® TPOCKTHPOBAHHE U KOHCTPYHPOBAHHE PAa3BUBAIOIIECH 00pa30BaTEIbLHOM Cpebl 00pa30BATEIBHOTO YUPEKICHHUS,

® AKTHBHYIO Y4€OHO-TI03HABATEIBHYIO ICATCILHOCTH O0YUAIOIINXCS;

® TIOCTpOCHHE 00pa30BaTENBLHOrO MpPOIECCa C YYETOM HWHAWBUAYAIbHBIX, BO3PACTHBIX, ICHUXOJOTHUYECKUX, (PU3MOIIOTUUECKUX, OCOOCHHOCTEH 3II0POBBS
00yJarOIIXCSI.

Taxum 00pa3oM, CHCTEMHO-IEATEIHPHOCTHBIA TMOMXOJ CTAaBHT CBOCH 3a/ladeil OpHEHTHUPOBATh YUCHHWKA HE TOJBKO Ha YCBOSHHWE 3HAHWA, HO, B TEPBYIO OYepeib, Ha
CTIOCOOBI ATOTO YCBOCHUS, HA CIIOCOOBI MBIIIICHHUS U JEATEILHOCTH, HA PA3BUTHE TIO3HABATENBHBIX CHJI M TBOPUYECKOTO MOTEHIMa a pebenka. B cBsa3u ¢ 3Tum, Bo Bpems
y4eOHBIX 3aHATHH y4YalIMXcsi HEOOXOIMMO BOBIEKAaTh B Pa3IMYHBIC BUIBI JEATENbHOCTH (Oecena, AMCKyCCHs, SKCKypCHs, TBOpUeckas paboTa, MCCIeq0BaTeNbCKast
(mpoexTHast) paboTa U ApyTrHUe), KOTOphle 00ecneunBaiu Obl BBICOKOE KaUeCTBO 3HAHUM, pa3BUTHE YMCTBEHHBIX U TBOPUECKUX CIIOCOOHOCTEH, MO3HABATEIBLHOM, a TIIaBHOE
CaMOCTOSITETIbHON AESITETbHOCTH YUYEHUKOB.



Hannas pabouas mporpamma mnpeaHazHaueHa Juisi pabotel mo yueOHuky ['eomerpusi: 7 — 9 xiu. / JI. C. Artanacsn, B. ®@. byry3os, C. b. Kagomues u np. — M.:
[Mpoceemenue, 2. tot yueOHUK Bxoaut B DenepanbHblii iepeueHb yueOHukoB 2017 — 2018 yueOHOro roma, pekoMeHA0BaH MUHUCTEPCTBOM OOpa30BaHUSI U HAYKU
Poccwuiickoii @enepanmn, cooTBeTCTBYeT DenepaabHOMY roCy1apcCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO 00IIIET0 00pa3oBaHusl.

2.00maa xapaKkmepucmuka yueono20 npeomema

I'eomeTpusi — OMH W3 BaXHEHIINX KOMIIOHEHTOB MAaTEMAaTHYECKOTO OOpa3oBaHUs, HEOOXOMMMBIM JUIS NMPHOOPETEHUS KOHKPETHBIX 3HAHWUH O MPOCTPAHCTBE M
MPAKTUYECKH 3HAYMUMBIX YMCHHHA, (OPMHUPOBAHUS SA3bIKA OINHMCAHHUS OOBEKTOB OKPYKAIOIIETO MHpA, Pa3BUTHS IMPOCTPAHCTBEHHOTO BOOOPaKEHWS W WHTYHIIWH,
MaTeMaTHYECKOH KYJIbTYpPbI, SCTETHUECKOTO BOCTHMTAHUs ydamuxcs. OJHONW M3 OCHOBHBIX 3a7a4 M3yYEHUS T€OMETPHUH SIBIISETCS Pa3BUTHE JIOTUYECKOTO MBIIUICHUS,
HEO0OXOAMMOT0, B YaCTHOCTH, JIJII OCBOCHUS Kypca HHPOPMATHKH, (DU3UKH, OBIAJACHUS HaBbIKAMHU JISTYKTUBHBIX paccykaeHul. [IpeoOpazoBanre reomeTpuaeckux Gopm
BHOCHT CBOH crienn()UIecKuil BKJIa B Pa3BUTHE BOOOPaKeHHUs, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

I'eomeTpus HanedaeHa Ha (GOpMUpOBAHHE ammapara s PelieHHS He TOJIbKO MaTEMAaTHYSCKHMX 3aJad, HO M 3aJa4 CMEKHBIX IIPEIMETOB, OKPYKAIOIIEH pealbHOCTH.
[IpakTHueckre yMEHMS W HABBIKM I'€OMETPUUYECKOIO XapakTepa HEOOXOIMMEI IS TPYAOBOH NEATEIbHOCTH MU MPO(PECCUOHAIBHON IMOATOTOBKH IIKOJIHHHUKOB. SI3BIK
FEOMETPUH, YMECHHUE «UHUTATh)» FEOMETPUUCCKUM 4YepTexk, MOTUECPKUBACT 3HAUCHHE MATEMaTHKH Kak sI3bIKa JUIsl IOCTPOSHMS MAaTe€MaTHMYECKUX MOJEICH, IMPOLECCOB U
SIBJICHUM pealbHOro Mupa. PasBUTHE y yJallMXCs MPAaBHIBHBIX IPEICTABICHUN O CYIHOCTH U MPOUCXOXKACHUH T€OMETPUIECKUX a0CTPaKIUii, COOTHOLIECHUU PEaIbHOrO
U UJICATBHOTO, XapaKTepe OTPAXKEHUSI MATEeMATUYECKOW HAYKOU SIBIICHUI U MPOLECCOB PEATHBHOTO MHPA, MECTE TEOMETPUU B CUCTEME HAYK W POJIM MaTeMaTH4eCKOro
MOJIETTUPOBAHUS B HAYYHOM MO3HAHHUU U B MTPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCs, a TakKe (POPMUPOBAHUIO KAUECTB MBIIILJICHHS,
HEOOXOIUMBIX JUIS aJanTallid B COBPEMEHHOM WH(GOPMAITMOHHOM OOIIECTRBE.

Onucanue YyeHHOCMHbBIX OPUEHMUPOE COOEPAHCAHUSL YUeOHO20 npeomema

I'eomeTpus CyIIECTBEHHO paCIIMPSET KPYro3op YYalIuXcs, 3HAKOMS HX C MHAYKIUEH M JenyKiued, o0O0OIIeHHeM M KOHKpeTH3alMed, aHaIu30M M CHHTE30M,
KjaccuuKae U cucteMatu3alyei, abcTparupoBaHueM, aHajioruel. AKTMBHOE HCIIONIb30BaHME 3a/1a4 Ha BCEX ITanax y4eOHOTO Ipolecca pa3BHBAET TBOPUECKHE
CIOCOOHOCTH IIKOJBHUKOB.

[Tpu oOyuenuu reomeTpun GOPMUPYIOTCSI YMEHHS U HABBIKM YMCTBEHHOT'O TPyJa — IUIAHUPOBAHUE CBOEW PalOThI, MOUCK PAIMOHAIBHBIX MYTEH €€ BHIIOJIHEHUS,
KpUTHYECKasl OLIEHKA pe3ysibTaToB. B mpouecce 0o0ydyeHuss reOMETpUU HIKOJBHUKU JTOJKHBI HAYUUThHCS M3JIaraTb CBOM MBICIH SICHO U MCYEPIIBIBAIONIE, JAKOHUYHO U
€MKO, MPUOOPECTH HABBIKA YETKOTO, aKKYPATHOTO M TPAMOTHOTO BHITIOJTHEHUS MAaTEMATHUECKUX 3aIHCEH.

Baxwnelimel 3amadeil MIKOJBHOTO Kypca T'€OMETPHM SIBIISICTCS Pa3BUTHE JIOTMYECKOTO MBIIUICHHS ydammuxcsi. CaMu OOBEKThI T€OMETPHUYECKHX YMO3AKIIOYCHUH U
NPUHATBIE B TEOMETPUHM IpaBHJa WX KOHCTPYHMPOBAHMS CHOCOOCTBYIOT (POPMHUPOBAHHMIO YMEHHH OOOCHOBBIBATH M JOKA3bIBaTh CYXXACHUS, MPUBOIUTH YETKHE
OIIpENIEICHNS, PA3BUBAIOT JIOTHYECKYIO UHTYHIINIO, KPATKO U HAIVISIAHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX ITIOCTPOCHUN U ydaT UX IPUMEHEHHUIO. TeM caMbIM reoMeTpus
3aHUMaeT Bedylllee MeCTO B (OPMHPOBAHUM HAyYHO-TEOPETUYECKOTO MBIIUICHUS IIKOJIBHUKOB. PackpbiBas BHYTPEHHIOI TapMOHUIO MaTeMaTHKH, (GopMupys
NOHUMaHKUE KPACOThl U U3SAIIECTBA MAaTEMATUYECKUX PACCYXKACHUH, CIOCOOCTBYS BOCHPUSATHIO F€OMETPUYECKUX (DOPM, YCBOCHHIO MOHATUS CUMMETPHM, T€OMETpHUs
BHOCHUT 3HAUUTENbHBIN BKJIAJ B 3CTETUUECKOE BOCIIUTAHUE ydauuxcs. Ee u3ydeHue pa3BuBaeT BOOOpPaKEHUE IIKOJIBHUKOB, CYLHIECTBEHHO 00OramaeT U pa3BUBAET UX
IPOCTPAHCTBEHHbIE MpeAcTaBiaeHus. VIcTopus pa3BUTHS MaTEMAaTUUECKOIO 3HAHUS Odem 603MOJICHOCHb NONOIHUMb 3aNAC UCHOPUKO-HAYYHBIX 3HAHUU WKOJIbHUKOS,
c(OopMHUPOBaATh Y HUX MIPEJICTABICHUE O MATEMATHKE KaK YacTU OOILE4EI0BEYECKOM KyIbTYpBbI.

Cmpyxkmypa kypca «I eomempusn 7-9»

Harasanas reomerpusi. Harmsinasle mpenctaBieHus 0 MPOCTPAHCTBEHHBIX (Urypax: KyO, mapajiesienurne]], Ipu3Ma, MupaMuia, map, cepa, KOHyC, IIITHHID.
N3o0paxenne npocTpancTBeHHBIX (uryp. [Ipumepsr cedenuit. MHororpanauku. [IpaBuibHBIe MHOTOTpaHHUKH. [IpriMepsl pa3BEPTOK MHOTOTPAaHHUKOB, MMJIMHIPA U
konyca. [lonarue o6béMa; equHuLbI 00bEMa. OOBEM NPSIMOYTOJIBLHOIO Napajuiesenunena, Kyoa.

I'eomeTpnueckue Gpurypsl.



[Ipsimbie u yrael. Touka, npsiMas, TIOCKOCTb. OTpe3oK, ay4d. Yrou. Buasl yrio. BepTukanbhbie u cMexHble yribl. buccekrpuca yria.
[NapannensHble U nepecekaronecs npsmeie. IlepnenaukysspHbie npsMble. Teopembl 0 MapauIeTbHOCTH U MEPHIEHIUKYIIPHOCTU NpaMbIX. [lepnenauxymnsp u
HakJIOHHAA K npsiMoi. CepelMHHBINA MEPIICHANKYIISP K OTPE3KY.
I'eomerprueckoe mecto Touek. CBOKWCTBA OMCCEKTPHUCHI YIJIa U CEPEAMHHOTO MEPICHANKYIIAPA K OTPE3KY.
Tpeyronbauk. Breicota, meanana, OuccekTpuca, CpelnHsisi JMHUS TpeyroyibHUKa. PaBHOOeIpeHHbIE M PaBHOCTOPOHHHE TPEYroJbHUKU; CBOMCTBA M IMPHU3HAKU
paBHOOepeHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBA TpeyroibHUKOB. HepaBeHcTBO TpeyronpHuka. COOTHOLIECHUS MEKIY CTOPOHAMU U YIJIaMU TPEYroJIbHUKA.
Cymma yriioB TpeyroyibHWKa. BHemrHme yriel TpeyrosibHuka. Teopema daneca. IlomoOme TpeyrompHukoB. [Ipu3Haku mogoOust TpeyroiabHHKOB. Teopema
[Mugaropa. CuHyc, KOCHHYC, TAHT€HC, KOTAHTCHC OCTPOTO yIiia MPSMOYTOJIBHOTO TpeyrojbHuKa U yrioB oT 0 mo 180°; mpuBeneHue k octpoMy yriy. Permenue
MIPSIMOYTOJIBHBIX TPEYTroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI, CBS3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJHOTO U TOTO K€
yria. Pemenue TpeyroibHUKOB: T€OpeMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMedaTeIbHble TOUKU TPEyroJibHUKa.
YersipéxyronpHuk. [lapamnenorpamm, ero cBoiicTBa M npu3Haku. [IpsSMOYronbHUK, KBaJgpaT, poMO, WX CBOICTBAa M NpPU3HAKU. Tpamenus, CpeaHss JIHHUS
Tpaneuuu.
MHuoroyronbHUK. Beiykiibie MHOTOyroibHUKHA. CyMMa yIioB BBITYKJIOTO MHOTOYToJIbHUKA. [IpaBUiIbHBIE MHOTOYTOJIBHUKH.
OxkpyxHocTb U Kpyr. Hyra, xopaa. Cektop, cerMmeHT. LleHTpanbHbIi yro, BOUCaHHBIA YToJ1, BEJIMYMHA BIIMCAHHOTO yria. BzauMHoe pacnoioxkeHue npsMon u
OKPY>KHOCTH, IBYX OKpykHOcTel. KacarenbHas u cekymiasi K OKpy>KHOCTH, MX CBOMCTBA. BriricaHHbIe 1 ONMHMCaHHBIE MHOTOYTOJIbHUKU. OKPY>KHOCTD, BIIUCAHHAS B
TPEYTrOJIbHUK, U OKPYKHOCTB, OIMCAHHAsI OKOJIO TPEYroJbHUKA. BricaHHbIe 1 OMMCAHHBIE OKPYKHOCTHU MPAaBUIBHOIO MHOTOYTOJIbHHKA.

I'eomerpuueckue npeodpazoBanus. [lonstue o paBencTse duryp. IloHsTHE O ABIKEHUU: OCEBask M ICHTPaJIbHAsi CHMMETPHH, TTaPaJUICIbHBIA IEPEHOC, TOBOPOT.
[TonsiTie o momoOuu Guryp u roMoTeTHN.

[TocTpoeHus ¢ MOMOUIBIO LUPKYIS W JuHEHKH. OCHOBHBIE 3a]1a4M HA MOCTPOEHUE: JIeJI€HHE OTpEe3Ka IMOMNoJiaM; MOCTPOCHHUE YIJia, PABHOTO JIaHHOMY; ITOCTPOEHUE
TPEYroJIbHUKA MO0 TPEM CTOPOHAM; MTOCTPOEHUE TIEPIICHIUKYIISIPa K TIPSIMOI; TOCTPOCHKME OMCCEKTPUCHI YIJIa; IeTIEHUEe OTPE3Ka Ha 7 PaBHBIX YacTel.

Pemenue 3a1a4 Ha BBIYMCIICHHE, JI0KA3aTEIbCTBO U IIOCTPOCHHE C UCTIOIH30BAaHHEM CBOMCTB M3YUYCHHBIX (DUTYD.
HN3mepeHue reoMeTpuYeCKUX BeJIMYMH.

JnuHa oTpeska. PaccTossHue oT TOukH 10 psiMOi. PaccTostHre MexX Iy mapaieIbHbIMU TIPSIMBIMHU.

[TepumeTp MHOTOYTONLHHUKA.

JlIrHA OKpPY>KHOCTH, YHUCJIIO TT; AJIMHA JYyTH OKPY’KHOCTH.

I'pamycHas mepa yria, COOTBETCTBUE MEKy BEJIMYMHOM LIEHTPAJIBHOIO yIjla ¥ IMHOM IYTH OKPY’KHOCTH.

[TonsTHe mmomaau ruiockux ¢uryp. PaBHOcocTaBieHHbIe M paBHOBenukue ¢Gurypsl. [Inomans npsmoyronsHuka. [lnomaan napannenorpamma, TpeyroibHUKA U
tpanenuu. [lomans MEOTOyronepHuKa. [Inomane kpyra u riomans cekropa. COOTHOIIEHHE MEX/TY TUIOMAISIMH ITOA00HBIX (huryp.

Pemenne 3a1ay Ha BIYHUCICHUE U I0KA3ATENHCTBO C MCIIOJIB30BAHUEM U3YYEHHBIX (DOPMYII.
Koopannartsl.

VYpasuenue npsimoit. Koopaunatsl cepennnbl orpeska. Dopmyna pacCTOSHHASI MEXKITY IBYMS TOUKAMU MIIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.
BekTopsl.

Jlnuaa (Momynb) BekTopa. PaBeHcTBO BekTopoB. KomnmnHeapubie BekTophl. KoopauHaTel BEKTOpa. YMHOKEHHE BEKTOpa Ha YHCIIO, CyMMa BEKTOPOB, Pa3jiOKECHUE
BEKTOpA IO IBYM HEKOJUIMHEAPHBIM BekTopaMm. CKallIpHOE MPOU3BEICHUE BEKTOPOB.
TeopeTuKko-MHOKECTBEHHbIE TOHSITHS.

MHOXECTBO, JJIEMEHT MHOKECTBA. 3aJlaHUE MHOKECTB MIEPEUNCIICHUEM DIIEMEHTOB, XapaKTePUCTHUECKUM CBOMCTBOM. [TogMHOKecTBO. OOBEAMHEHNE U TIepECeUCHUE
MHOKECTB.
JJIeMEHTHI JIOTHKH.

Onpenenenne. AKCMOMBI M TeOpeMBI. JlokazarenseTBo. Jloka3aTenbcTBO OT MpOTHBHOTO. Teopema, oOparHas gaHHOW. [Ipumep u KOHTpIIpUMeED.

IlonsaTHe 0 PaBHOCWIILHOCTH, CJICJOBAHHMH, YMOTPEOJCHUE JOTHYECKUX CBS3OK eCiu ..., MO ..., 8 MOM U MOIbKO 8 MOM Clyyde, JTOTUYECKHUE CBSI3KH U, UIU.



I'eomeTpust B HICTOPHYECKOM PAa3BUTHH. Ot 3emnemepus k reometpun. I[Iudarop u ero mkomna. @anec. Apxumen. [loctpoeHrne npaBUIBHBIX MHOTOYTOJIBHUKOB.
Tpucekuusa yrna. Kagparypa kpyra. YaBoenue kyo6a. HMctopust uucna . 3onotoe ceuenue. «Hauana» Epknmpa. JI. Diinep. H. U. JlobaueBckuii. Mcropusi msitoro
nocrynara. M3o0pereHne MeTos1a KOOpAUHAT, MO3BOJISIFOIIETO NEPEBOAUTh NreOMETpHUUECKHe 00bEKTHI Ha s13bIK anreOpsel. P. Jlekapt u I1. depma. [Ipumepst pa3nuyHbIx
CUCTEM KOOPJAUHAT HA IUIOCKOCTH.

3.Mecmo npeomema ¢ yueoOHom niamne

basucHbIii yueOHBIH (00pa30BaTe/IbHBIN 1aH) Ha M3yYCHHUE TE€OMETPHH B 7-9Kilaccax OCHOBHOM INKOJIE OTBOAMT IO 2 y4eOHBIX uaca B Heneno (68 ypokos) B
TEYEHHE Ka)KJ0ro rojia 00y4eHusl.

4. Pe3yivmamoul 0C60CHUA YH4eOH020 npeomema

I/I3yquI/Ie MaTeMaTUKHA B OCHOBHOM IIIKOJIE AacT BO3MOKHOCTD yHallIUMCA JOCTUYb CICAYIOIIUX PE3YJILTATOB pa3BUTHA:

JAUYHOCMHbIE:

e (opMHpPOBaHUE OTBETCTBEHHOTO OTHOILEHHS K YUE€HHIO, TOTOBHOCTH M CLIOCOOHOCTH 0OYUaIOIIMUXCsl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU
K 00Y4eHUIO U MO3HAHMIO, BEIOOPY AajibHENIero oopazoBanus Ha 0a3e OPUEHTUPOBKU B MHpe Mpodeccuil u npohecCHOHATIBHBIX MPEANOYTEHUH, OCOZHAHHOMY
MOCTPOCHUIO MHINBUAYaIbHON 00pa30BaTeIbHOM TPAEKTOPHH C YIETOM YCTOWYHMBBIX TO3HABATEIIbHBIX HHTEPECOB;

¢ (opmupoBaHHE IETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOM MPaKTHKHU;

e (opMHpOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH M OOIIEHHMHM M COTPYAHHUYECTBE CO CBEPCTHHKAMH, CTapUIMMHU W MIIAJAIIMMU B 00pa30BaTeIbHOM,
OOIIIECTBEHHO IOJIE3HON, YUeOHO-UCCIIeJ0BATEILCKOM, TBOPUECKON M JPYTUX BUAX NESATEIBHOCTH;

® yMEHHE SICHO, TOYHO, 'PAaMOTHO H3J1araTb CBOM MBICIM B YCTHOW M NMHUCBbMEHHOM peud, MOHUMATh CMBICH IIOCTABICHHON 3aaul, BBICTPAUBATh apryMEHTALUIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

® KPUTUYHOCTDb MBIIUJICHUA, YMCHHUC PACIIO3HABATD JIOTHYCCKU HCKOPPCKTHBIC BbICKA3bIBAHHWA, OTJIMYATh T'HIIOTC3Y OT (baKTa;

® KpPCAaTHMBHOCTb MBINUICHUA, HHUIIUATUBY, HAXOAUYUBOCTH, AKTUBHOCTDb IPH PCHICHUN T'€OMCTPUICCKUX 3aaY;

® YMCHHUC KOHTPOJIMPOBATH IPOUCCC U PE3YJIbTAT yqe6H0171 MaTeMaTUYEeCKOM ACATCIBbHOCTH,

®  CIIOCOOHOCTH K OMOINOHAJIBHOMY BOCIIPUATHUIO MATCMATUICCKUX O6’beKTOB, 3aaad, pemeHI/H‘i, paccymﬂeﬁnﬁ;
Memanpedmemnbte:

pezysimueHbvle YHUsepcaibHvle Vll€6Hbl€ oeticmeus:

® yYMEHHE CaMOCTOATENILHO [UIAHUPOBATh aTbTEPHATHUBHBIC IyTH JOCTIKEHHS LIeJIel, OCO3HAaHHO BBIOMPATh Hanbosee F((PEKTUBHBIE CIIOCOOBI peIeHHs YUSOHBIX U
MO3HABATENIbHBIX 337134,
YMEHHUE OCYIIECTBIIATH KOHTPOJIb TIO PE3YJIbTAaTy U CIIOCO0Y NEHCTBHS HA YPOBHE MTPOU3BOJIHLHOTO BHUMAHUSI U BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI,
yYMEHHE a/IeKBaTHO OLICHWBATh MPABIIBHOCTh HJIM ONIMOOYHOCTH BBHITIOJHEHUS ydeOHOHM 3a1aul, ee 00bEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE BO3ZMOYKHOCTH €€
pemIeHus;

® TIOHMMAaHHUE CYIIHOCTH aJIrOPUTMUYECCKHX MPEIMUCAHUI U YMEHHE ACHCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;
YMEHHE CaMOCTOSTEIIHHO CTABUTH LENTU, BEIOMPATh M CO3/IaBaTh aJITOPUTMBI JUISl PEIICHHUS YIeOHBIX MaTeMaTHIECKHX MTPo0IeM;
yYMEHHeE TUIAaHUPOBATh M OCYIIECTBIATH ACATEIHHOCTh, HAPABICHHYIO HA PEIICHUE 3aa4d HCCIIEIOBATEILCKOTO XapaKTepa;



noszHaeanienibivle YHUeeEpPCcajibHovle Vll€6Hbl€ oeticmeus:

OCO3HAHHOE BJIAJICHUE JIOTHYECKUMHU JEHCTBUSMH OIpEeIICHHs TIOHATHH, 0000IIeHNs, YCTAHOBICHUS aHAJIOTH, KJIacCH(UKAMN Ha OCHOBE CAMOCTOSITEILHOTO
BbIOOpA OCHOBAHMI U KPUTEPUEB, YCTAHOBJICHHUS POJIOBHIOBBIX CBSI3EH;

YMEHHE YCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKIEHHE, YMO3aKIIOUeHHe (MHAYKTHBHOE, JIeyKTUBHOE U MO aHAJIOTUH) U
BBIBO/IBI;

YMCHHUEC CO3[1aBaThb, IPUMCHATH U HpCO6p330BbIBaTL 3HAaKOBO-CUMBOJIHUYCCKHE CPECACTBA, MOJACIN U CXCMBI OJId PCHICHUA y‘IC6HBIX U IO3HABATCJIbHBIX 3a/a4,
¢dbopmupoBaHue U pa3BUTHE Y4eOHON U OOIIETOIB30BATEILCKOM KOMIETEHTHOCTH B 00J1aCTH MCIIOIH30BaHUS HH()OPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
(MKT-KOMITETEHTHOCTH);

(I)OpMPIpOBaHI/IC MNEpBOHAYAIIBHBIX Hpe,[[CTaBJ’IeHPIfI 06 naciax U 0 MCToAaX MAaTCMATUKH KaK YHHBCPCAJIBHOM A3bIKC HAYKHW U TCXHUKH, CPECACTBE MOACIUPOBAHUA
SIBJICHUU U [IPOLIECCOB;

YMEHHUE BUJIETh MaTEMAaTHUECKYIO 33/jauy B KOHTEKCTE NPOOJIEMHOM CUTYaAIUM B APYTUX AUCLMIUIMHAX, B OKpYKarOIeH KU3HHY;

YMEHHE HAaXOJUTh B PA3IMYHBIX UCTOYHMKAX MH(POPMAIHIO, HEOOXOIUMYIO Ui PEUICHUsT MaTeMaTHYECKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHOH (Gopme;
NPUHUMATH PELICHUE B YCIOBUAX HEMOIHOM U M30BITOYHOM, TOYHOM U BEpPOATHOCTHON MH(OpMAIHH;

YMCHHUEC IMOHUMAaThb W HCIOJIb30BATbH MATCMATHYCCKUC CPEACTBA HATrJISIAHOCTHU (pI/ICYHKI/I, YCPTCIKU, CXEMbl U Ilp) AJi1 WUII0CTpalud, HWHTCPIpPETAlnu,
apryMeHTaluy;

YMEHHUE BBIABUTaTh THIIOTE3bI IPH PEIICHUN YYeOHBIX 3324 ¥ IOHUMATh HEOOXOIUMOCTh HX MPOBEPKH;

YMEHHUE MPUMEHSATh HHAYKTUBHBIE U JIeTyKTUBHBIE CIIOCOOBI PAacCYXKICHHUI, BUJIETh PA3IMYHbIC CTPATETUH PEIICHHS 3a/ay;

KOMMYHUKAMUGHblE YHUBEPCA/IbHbLE Vlle6Hbl€ deticmeusi.

yYMEHHUE OpraHU30BbIBATH y4EOHOE COTPYIHMYECTBO U COBMECTHYIO JIEATEILHOCTh C YUYHUTENIEM M CBEPCTHUKAMU: OINPENEISAThH 1M, PaclpenesiaTh GyHKIUN U
POJIH YyYaCTHUKOB, OOIIHME CIIOCOOBI pabOTHI;

yMeH#e paboTaTh B TpyIIie: HAXOIUTh 001Iee pelIeHne U pa3penath KOHGIUKTH HA OCHOBE COTIIACOBAHUS MO3UIIMN M Y4€Ta HHTEPECOB;

CIIyILIaTh NapTHEPA;

(bopMynHupoBaTh, APryMEHTHPOBATh U OTCTAMBATH CBOE MHEHHUE,

npeomemmwle:

OBJIaJicHUE 0a30BbIM MOHATUIHBIM alnapaToM IO OCHOBHBIM DPa3/ielaM COJIEp>KaHUs; MPeICTaBleHHEe 00 OCHOBHBIX M3Y4aeMBbIX MOHATUAX (IF€OMETpUYecKas
¢durypa, BeIMUMHA) KaK BaXKHEHIINX MaTeMaTHUECKUX MOAEISAX, MO3BOJIIONIMX OMMUCHIBATD U U3y4aTh pEalIbHbIE MPOLECCHI U SBJICHUS;

yMEHHE paboTaTh ¢ TEOMETPHUYECKUM TEKCTOM (aHaIM3UPOBATH, M3BJIEKATh HEOOXOIUMYIO HH(OPMAINIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICJIH B YCTHOM U
NUCHbMEHHON peun ¢ MPUMEHEHHEM MaTeMaTHYeCKOH TePMUHOJIOIMU U CUMBOJIMKH, UCTIONB30BaTh PA3IMYHBIC SI3IKM MaTEMAaTHKH, IPOBOIUTH KIacCU(HUKAIINH,
Joruyeckrue 000CHOBAaHMS, 10KA3aTEIbCTBA MATEMATHIECKUX YTBEP)KICHUN;

OBJIAJICHHE HAaBBIKAMH YCTHBIX NHCbMEHHBIX, THCTPYMEHTAJIBHBIX BBIUYHACICHUMN;

OBJIaJICHHE T€OMETPUYECKUM SA3bIKOM, YMEHUE UCIIOJIb30BATh €0 AJI ONUCAHUS IPEIMETOB OKPYKAIOLIEr0 MUPA, Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEACTABIICH U
U U300pa3uTeNbHBIX YMEHU, NpuoOpeTeHre HaBbIKOB T€OMETPUUECKUX OCTPOCHNUH;

YCBOEGHHUE CUCTEMATUYECKUX 3HAHUI O INIOCKUX (PUrypax U UX CBOICTBaX, yMEHUE NMPUMEHSITh CUCTEMAaTUYECKUE 3HAHUS O HUX Ul PELICHUsS] TEOMETPUUECKUX U
IIPAKTUYECKHX 3a7a4;

YMEHUE U3MEPATH JUINHBI OTPE3KOB, BEIUYHHEI YIJIOB;

YMCHUEC NNPUMCHATH U3YUCHHBIC ITOHATUS, PE3YJIbTAThbl, MCTOABI JJIA PCUHICHUSA 3a4aY MPAKTUICCKOTO XapaKTepa U 3aaa4 U3 CMCIKHBIX JUCHUIIIIMH C UCIIOJIBb30BAHUEM IIPpU
HGO6XOI[I/IMOCTI/I CIIPABOYHBIC MAaTCPUAJIbI 1 TCXHUYCCKHUC CPCACTBA.



5.ILnanupyemble pe3ynvmamul u3yueHus Kypca ceomempuu 8 7-9 Knaccax

Harasanas reomeTpust
BrinmyckHUK Hay4duTCA:
1) pacro3HaBaTh Ha YepTEKax, PUCYHKAX, MOJIEIISX U B OKPY)KAIOIIEM MUPE TJIOCKHUE U MPOCTPAHCTBEHHBIE T€OMETPUIECKHE (DUTYPBI;

2) pacro3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJIBHOTO Mapajuleenueia, PaBuiIbHON MMPaMuIbl, HWINHAPA U KOHYCA;
3) ompeaessATh M0 JIMHEHHBIM pa3MepaM pa3BEPTKU (Uryphl JIMHEIHbIE pa3Mepsl caMoil pUrypsl 1 Ha060pOT;

4) BBIYUCIATH 00BEM MPSMOYTOIBHOTO MapajuIeIenues1a.

Buinycknux nonyuum 603moocHocmy:
5) 8bIYUCIAMb 00BEMBL NPOCMPAHCIBEHHBIX 2EOMEMPULECKUX (PUSYD, COCIABNIEHHBIX U3 NPAMOY20IbHbIX NAPALLENenUNeo0s;

6) yenyoums u pazeume npeocmagieHus 0 NPOCMpPAHCMEEHHbIX 2EOMEeMPUYECKUX ueypax;

7) npumensams NoHAmMuUe pazeePmKu Oisl GbINOIHEHUA NPAKMUYECKUX PACUEMOS.

I'eomerpnueckne purypbl
BBINyCKHHMK Hay4nTCS:
1) MOJIB30BATHCA A3BIKOM T'€OMETPUU ISl ONUCAHUS IPEAMETOB OKPYKAOLIEr0 MUPA U UX B3aHUMHOI'O PACIOIOKEHHUS;

2) pacro3HaBaTh U U300pakaTh Ha YEPTEXKAX U PUCYHKAX FreOMeTpudecKrue GUrypsl 1 UX KOHPUrypauuu;

3) HaXOOWTh 3HAYCHUS [UIMH JMHEHMHBIX 3JIEMEHTOB (UI'Yp M HUX OTHOIIEHHS, TpamgycHyio Mepy yrios oT 0 mo 180°, mpuMeHss ompeneneHusi, CBOWCTBA U
NpU3HAKU GUTYp U UX SJIEMEHTOB, OTHOLIECHUS (QUTYp (pPaBEHCTBO, NOJJ00KME, CHUMMETPUH, TOBOPOT, apaJlIebHbII IEPEHOC);

4) onepupoBaTh ¢ HAYAJIbHBIMH MOHATUSIMH TPUTOHOMETPUH U BBITIOIHATH YJIEMEHTAPHbIE ONepannu HaJl QyHKIUSIMHU YIIIOB;

5) pemaTh 33Ja4d Ha JOKA3aTeIbCTBO, ONMPAsICh HA U3yUYE€HHBIE CBOMCTBA (PUTYpP M OTHOIIEHUH MEXy HUIMU U IPUMEHSS U3YYEHHBIE METO/IbI I0KA3aTEIbCTB;
6) peuaTh HECI0XKHBIE 331a4d Ha TOCTPOCHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI IOCTPOEHUS C IOMOIIBIO LIUPKYJIS U TMHEUKHY;

7) pewarh NpOCTEHIINE TUIAHUMETPUYECKHUE 3a/1a4 B IPOCTPAHCTBE.

BoinyckHuK nomyuum 603mMoAICHOCMb.

8) ognademv memoodamu peuieHus 3a0a4 HA BbIYUCIEHUS U O0KA3AMENbCMBA: MEMOOOM OM NPOMUBHO20, MEmMOOOM NO00OUs, MemoOoM nepebopa 8apuaHmos u
MEMOOOM 2eOMEMPUHECKUX MECH MOYEK,

9) npuobpecmu onvim nPUMEHEeHUsl AleeOPAUecKo20 U MpUSOHOMEMPUYECKO20 annapama u uoetl O8UNCeHUs NPU PeUeHUU 2e0OMEeMPUYecKUx 3a0ad;

10) 061a0emb MPAOUYUOHHOU CXEMOUL peulenus 3a0ay Ha NOCMPOeHUe C NOMOWbBIO YUPKYIIS U TUHEUKU: AHAIU3, NOCmpoeHue, 00KA3AmMenbCmeo U UCCIe008aHUE,

11) Hayuums s pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPULECKO20 MECHA MOYEK U MEMOOOM NOO0OUs,

12) npuobpecmu onvim uccied08anusl C8OUCME NIAHUMEMPULECKUX PUSYD C NOMOWBIO KOMNLIOMEPHBIX NPOSPAMM,



13) npuobpecmu onvim 8bINOJIHEHUsL NPOEKMO8 no memam: «I eomempuueckue npeobpaszoeanus Ha niockocmuy, «llocmpoenue ompe3xos no gopmyney.

N3mepeHue reomeTpuyecKuX BeJTHYNH
BrinmyckHHUK Hay4uTCS:

1. ucnonvzosams ceoticmea usmepeHuss ONUH, NAOWAOel U Yel08 NpU peuleHuu 3a0ay HA HAXO0XHCOeHue ONUHbL Ompe3Kd, ONUHbL OKPYICHOCMU, ONUHbL Oyeu
OKpYIHCHOCIU, 2pAdyCHOU Mepbl yena,

BBIUUCIIATH JUIMHBI TMHEHHBIX 3JIEMEHTOB (PUTYp U UX YIJIbI, UCHOJb3Ys (POPMYJIbI IIIMHBI OKPYKHOCTH U AJIUHBI TyTH OKPY>KHOCTH, (GOpMYJIBI IUIOIIAAeH GuUryp;
BBIYUCIIATH [LIOLAAN TPEYTOJIbBHUKOB, IPSIMOYTOJbHUKOB, IAPAJLIEIOrPaMMOB, TPAIlELUi, KPYTOB U CEKTOPOB;

BBIYUCIIATH NIIMHY OKPY’KHOCTH, JJIMHY IYT'H OKPYXKHOCTH;

pelaTh 3aa4u Ha JOKa3aTeIbCTBO C UCIOIb30BaHUEM (DOPMYJI JUIMHBI OKPY>KHOCTH U JAJIMHBI TyTH OKPY>KHOCTH, (hopMyi miomaaeit uryp;

pemaTh MPaKTUYECKHE 33/1a4H, CBSI3aHHbBIE C HAXOXK/IEHUEM T'€OMETPHUECKUX BEIMUMH (MCIOIB3Ys P HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPE/ICTBA).

ouewN

Buinycknux nonyuum 603moocnocmy:

7. evluuciames naowaou Queyp, COCMagieHHblx U3z 08yxX uiu Oojee nPAMoy20JIbHUKO8, NAPALENI02PAMMOS, MPeY2OIbHUKO8, Kpyed U CeKmopa,

8. swvluUCIAMb NAOWAOU MHO20Y20NbHUKOB, UCNONIb3YSI OMHOUEHUs. PABHOBENUKOCMU U PAGHOCOCMABNEHHOCIU,

9. npuobpecmu onvim NpUMEHEHUs AN2eOPAUYECKO20 U MPUSOHOMEMPUUECKO20 annapama u uoel O8UNCEHUs NPU peulenul 3a0ad Ha 6blYUCTeHUe Naouaoet
MHO20)20]IbHUKOS.

Koopannatsi

BbIyCKHHMK Hay4nuTCS:
l) BbBIYUCJISTH JJINHY 0Tpe31<a 110 KOOpI[I/IHaTaM €ro KOHIOB, BBIYHUCIIATH KOOpI[I/IHaTBI CepeIII/IHBI 0Tpe31<a;
2) UCTOJB30BaTh KOOPAMHATHBIA METOJ JIJISl U3YUCHHSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Bbll’lyCKHl/lK noay4um 603MONCHOCHIb.
3) 061a0ems KOOpaMHaWIHblM Memooom peuternus 3a0a4 HA BbIYUCTICHUE U C)OKCBamejleWl@O,’

4) npuo6pecmu ONnblM UCNOIb306AHUA KOMNBIOMEPHBIX NpOcpaAMM 0151 AHANIU3A YACTIHBIX cayuaes 63auUMHROC0 pacnojlodCerusl Opri)fCHOcmelz U npAmbuix,
5) npu06pecmu onslm 6blNOJIHEHUSA NPOEKMO6 Ha memy «prweHeHue KOOp()MHaWIHOZO Mmemooa npu peweruu 3a0a4 HA BLIYUCTICHUE U OOKA3AMENbCINGO»

BekTopsl

BrInycKkHHMK HayduTCs:

1) onepupoBaTh C BEKTOPAMHU: HAXOAUTh CYMMY M PAa3HOCTb ABYX BEKTOPOB, 3aJaHHBIX T€OMETPUYECKH, HAXOAUTH BEKTODP, PABHBIM IIPOU3BEICHUIO 3aJaHHOIO BEKTOPa
Ha YUCIIO;

2) HaxOAMTh Ul BEKTOPOB, 33JaHHBIX KOOPANHATAMU: JAJIHHY BEKTOpa, KOOPAMHATBHI CyMMBI U Pa3HOCTH JIBYX U 00Jjiee BEKTOPOB, KOOPAUHATHI IIPOU3BEICHHSI BEKTOPa
Ha YMCJI0, IPUMEHSS IIPU HEOOXOAMMOCTHU COYETaTeIbHbIN, IEPEeMECTUTENbHBIN U pacIpeIeIUTEIbHbIN 3aKOHBI;

3) BBIUYHCIATH CKAIIPHOE IPOU3BEIECHHE BEKTOPOB, HAXOAUTh YToJl MEXy BEKTOPAMH, YCTAaHABIMBATH NIEPIEHIUKYIIPHOCTD IPSIMBIX.

Bbll’lyCKHuK noay4um 603MONCHOCMb.
4) 061a0emns B6EKNOPHbBIM Memooom 0 peuerus 3a0a4 HA BbIYUCTICHUE U 00Kd3ameﬂbcm60;



5) npuo6pecmu Onblm 6blNOJIHEHUS NPOEKMO6 Ha memy «HpuMeHeHue 6EKMOPHO2O Mmemooa npu peuteHuu 30044 HA GbIYUCTIEHUE U OOKA3AMENbCINEO Y.

6.Kypc reomerpuum 8-ro KJjacca xapakTepusyeTcs paliOHAJIbHBIM COYCTAHHEM JIOTHYECKOH CTPOrOCTH M TEOMETPHYECKON HATNIAAHOCTH. Y BEIUYUBACTCS
TEOpeTUYeCKasi 3HAYUMOCTh HM3y4yaeMOro MaTepuala, pacHIMpsOTCS BHYTPEHHHME JIOTMYECKHE CBSI3UM Kypca, MOBBIIIAETCA POJIb ACIYKIHUH, CTENEeHb aOCTPaKTHOCTH
M3y4aeMOoro MaTtepuaia. Yuaniyecs OBJlIaIeBaloT IPUEMaMy aHAIUTUKO-CUHTETUUECKOM AESITEIbHOCTH MPH JA0KA3aTeIbCTBE TEOPEM U pelieHnH 3a1ad. CucreMaTndeckoe
M3JI0’KEHUE Kypca TO3BOJISIET MPOJOIKUTH paboTy Mo (HOPMUPOBAHUIO MPEICTABICHUN YYalUXCS O CTPOCHHM MaTeMaTHYeCKOH Teopuu, o0ecredyrBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHS IIKOJIFHUKOB. V3710keHne MaTepuana XapakTepu3yeTcs TOCTOSHHBIM 0OpallieHeM K HarJsAHOCTH, UCIIOIb30BaHUEM PUCYHKOB U YepTeKel Ha
BCeX dTamax OOy4eHHs W pa3BUTHEM Te€OMETPUYECKON HHTYWIMH Ha 3Toi ocHoBe. llenenampaBieHHOe oOpalieHue K NMpUMepaM M3 NPAKTUKH Pa3BHBAET yMEHUS
yYalIXxcs BEIYICHITh reoMeTprueckue (hakThl, HOpMBI, U OTHOIICHUS

Conep:kaHue MPOrpaMMBbl, MPAKTHYECKAS YACTh

No Tema KoanuyecTBo yacos KonTpoJbHbIX padoT
aBTOpcKasi | pabGouyasi

1 YeTbIpexyroabHUKU 144 144 1

2 [Tnomau duryp 144 144 1

3 [TonoGHBIE TPEYTrOTBHUKH 194 194 2

4 OKpy)HOCTb 174 174 1

5 [ToBTOpEHME 44 44 UtoroBeiii 3auet
Uroro 68 u 68 u )

Ypoesenv 06yuenus— 6a30BbIi

Yerpipexyroabunku (14 yacos)

MHOroyroibHHK, BBIMYKJIBIH MHOTOYTOJILHUK, YEThIpeXyrojbHUK. [lapamnenorpamM, ero cpoiicTBa W mpusHaku. Tpaneuus. IlpsmoyronbHuk, poM0O, KBaapaT, HX
cBoiicTBa. OceBas U IEHTPaIbHAs CHMMETPHUH.

Heab: n3yunts Hambojee BaskHbIE BUABI YETHIPEXYTOJbHUKOB — MapajjiesorpaMM, MPSMOYTOJbHUK, POMO, KBagpaT, Tpameluio; AaTh NPEICTaBICHHUE O
¢urypax, 061a1al0MX OCEBON MU LIEHTPAIBHOW CUMMETPHEH.

I[OKaSaTeJ'ILCTBa OOJILIITMHCTBA TEOpPEM I[aHHDfI TEMbI U PCHICHUSA MHOIUX 3aJiad IMPOBOAATCA C IIOMOIIBIO IMPU3HAKOB PABCHCTBA TPECYT'OJIbHUKOB, IMO3TOMY
IIOJIE3HO UX ITOBTOPUTH, B HAYAJIC U3YUCHHA TEMBIL.

OceBas ¥ MieHTpadbHAs CHMMETPUHU BBOJSITCSA HE KaK NPeoOpa3zoBaHue MIOCKOCTH, & KaK CBOMCTBA T€OMETPUIECKUX (PUTYP, B YACTHOCTH YETHIPEXYTOILHUKOB.
PaccmoTrpenue 3THX MOHATHI KaK JIBIXKEHHIN MIIOCKOCTH COCTOUTCS B 9 Kitacce.

Maomwanu ¢uryp (14 yacos)

[TonsTHE TUTOIAM MHOTOYTOJBHUKA. [1IT0maan npsMoyroasHIKa, apajiesiorpaMmMa, TpeyrojabHuKa, Tpanenuu. Teopema [Tudaropa.



Heab: pacumpuTh U yriayOuTh MoOJMydyeHHBbIE B 5—6 Kjaccax HpeACTaBlIeHUS OOydyarommxcs 00 M3MEPEHHWH W BBIUMCIICHHUU IUJIOLIAJEH; BBHIBECTH (OPMYJIbI
IUIOIIAACH MPSMOYTOJIbHHKA, TapajIelorpaMMa, TPEyroJabHHUKA, TPANelnH; 10Ka3aTh OJIHYy U3 IIIaBHBIX TeopeM reomeTpun — teopemy [ugaropa.

BriBog dopMyn uisi BBIUMCICHHUS IUIOWIAACH MPSMOYTOJbHHKA, MapajulejorpaMMa, TPEeyroJibHHKA, TParelud OCHOBBIBAETCS Ha JABYX OCHOBHBIX CBOMCTBax
MJI01a/Iel, KOTOphIe MPUHUMAIOTCS UCXOIs U3 HATJISAHBIX IIPEACTABICHUN, a TakKe Ha (popmyJie TUIomaau KBaapara, 000CHOBaHWE KOTOPOW HE SIBIIIETCS 0053aTelIbHBIM
TUTSE 00YJarOIIUXCS.

Herpanunmonnoil Ay IIKOJBHOTO Kypca SBIsieTcs Teopema 00 OTHOIICHWH IUIOAACH TpPEyrojiibHUKOB, MMEIOIIUMX IO paBHOMY yriay. OHa mMo3BOJII€T B
JaJbHEHIIeM JaTh MPOCTOE JI0Ka3aTeIbCTBO MPU3HAKOB MOJ00HUS TPEYroJIbHUKOB. B 3TOM COCTOMT 0JJHO M3 MpeuMyIIecTB, 00yCIOBICHHBIX PAHHUM BBEJICHUEM MOHSATHS
wioniaau. JlokazarenabcTBo Teopembl [ludaropa ocHOBbIBaeTCsS Ha CBOMCTBAX MIIOMIAAeH 1 (popMyax ajs MIomaaeii KBaapaTta v MpsiMoyroyibHUKa. JloKka3bIBaeTCs Takke
Teopema, oopatHas Teopeme [Tudaropa.

Mono6HbIe Tpeyroiabuuku (19 yacos)

ITono6usle Tpeyronpuuky. [Ipusnaku nogobus tpeyroapHUKOB. [Ipumenenue no1o0us K 10ka3aTeabCTBY TEOPEM U pelleHuto 3a1a4. CHHYC, KOCUHYC U TAHI'€HC OCTPOTO
yIJ1a IpSAMOYTOJIBHOTO TPEYTOJIbHHKA.

]_Ie.]'ll): BBCCTHU IIOHATHUC HOI[O6HI)IX TPEYTOJIbHUKOB; paCCMOTPETh IMPU3HAKH HOI[O6I/IH TPCYTOJIbHUKOB U UX NPHUMCHCHUSA; CACIATbH HepBLII;'I miar B OCBOCHHH
YHalIuMHCA TPUTOHOMETPHUUICCKOTIO allrapara rcoMETpUuu.

OmnpeneneHre NoAOOHBIX TPEYTrOJIbHUKOB JAETCs HE Ha OCHOBE NPeoOpa3oBaHUs MOAOOUS, a Yepe3 PaBEHCTBO YIJIOB U IPONOPLUHOHAIBHOCTh CXOACTBEHHBIX
cropoH. [Ipu3Haky nogo6us TpeyroJabHUKOB JOKa3bIBAIOTCS C IOMOLIBIO TEOPEMbI 00 OTHOILICHUH IUIONIAIEH TPEYTOJbHUKOB, UMEIOLINX [0 PABHOMY YTIIy.

Ha ocHoBe mpu3HaKkoB 1momoOusi 10Ka3bIBaeTCs TeopeMa O CPeJHEH JIMHUM TPEYrOJIbHUKA, YTBEP)KICHHE O TOUKE MEpPEeceYeHUs] MEIHaH TPEyroJIbHMKA, a TaKXkKe JiBa
YTBEP)KJICHUS O MPOMOPLUOHAIBHBIX OTPE3Kax B NPSAMOYTOJbHOM TpeyrojpHHKe. JlaeTcs mpencTaBieHHe 0 METOAE NMOJ00MS B 337a4axX Ha MOCTPOCHHUE.

B 3akioyeHne TeMbl BBOISATCS AJIEMEHTHI TPUTOHOMETPUN — CUHYC, KOCUHYC U TAHT'€HC OCTPOTO yIiIa IPSMOYTOJIEHOTO TPEYrOJIbHUKA.
Oxpy:xHocTth (17 yacoB)

B3aumHoe pacnonoxeHue npsmMon U oKpyxkHocTu. KacaTesnbHas K OKpYKHOCTH, €€ CBOMCTBO U Ipu3HakK. LleHTpanbHble M BOucaHHbIE yIibl. YeThIpe 3aMedaTesbHbIe
TOYKH TPEYroibHMKA. BriMcaHHas W onucaHHas OKPYKHOCTH.

He.]'ll): pacliupuTb CBCACHUA 00 OKPY>XHOCTH, IMOJYUYCHHBIC YYalllUMHCS B 7 KJIaCCC; M3Yy4YUThb HOBBLIC q)aKTBI, CBA3aHHBIC C OKPYKHOCTBIO; IMO3HAKOMUTDL
O6y‘-Ia}OIJ_II/IXC$I C YCTbIPbMA 3aMCUaTCIbHBIMU TOUYKAMH TPCYTrOJIbHUKA.

B nanHON TeMe BBOAUTCS MHOI'O HOBBIX IIOHATHM M PACCMAaTPHUBAETCS MHOIO YTBEPKICHUH, CBSI3aHHBIX C OKPYXXHOCTBIO. I MX YCBOCHUSA CJIENYET yNEIUTh
OoJblII0€ BHUMAHKE PELICHUIO 3a/1a4.

VYTBepKIEHUS O TOYKE MEepecedeHuss OMCCEKTPUC TPEYroJbHHKA M TOYKE IMEPeceueHHs CEPEeIUHHBIX MEPHEHIUKYIIPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOIATCS Kak
CIIEZICTBUSL M3 TEOPEM O CBOMCTBAaX OMCCEKTPHCHI yIila U CEPEIMHHOIO NMEPNEeHIUKYIspa K OTpe3Ky. Teopema O TOUKe MepecedeHUs: BBICOT TPEYrONbHUKA (MM UX
MIPOJIOJKEHNH ) OKA3bIBACTCS C TIOMOIIBIO YTBEPKACHHUS O TOUKE MEPECeUeHHsI CEPEAMHHBIX MEPIEHANKYIISIPOB.

Hapsiny ¢ Teopemamu 00 OKpPYKHOCTSIX, BIOHCAHHOM B TPEYroJbHUK M OINUCAaHHOM OKOJIO HEro, paccMaTpUBAIOTCS CBOMCTBO CTOPOH OIMMCAaHHOTO
YEeTBIPEXYTOJbHUKA U CBOMCTBO YIJIOB BIIMCAHHOI'O YETHIPEXYTOJILHUKA.

[MoBTOpenue (4 yaca)

Heab: [ToBTOpeHue, 0000IIeHNE U CICTEeMaTH3allns 3HAHUH, YMEHHI U HABBIKOB 33 KypC TEOMETpHH § KJlacca.

7. Kanenoapno-memamuueckoe naanuposanue «I'eomempus-8y»



Ne i/t

Tema

Hara mo
JaHy

Jlata

(axTHy.

XapakTepHUCTHKa OCHOBHBIX BUJIOB JIEATENBHOCTH YUEHHKA
(Ha ypoBHE Y4EOHBIX TEHCTBHIN) Yuawueca nayvamcesa

I'naBa V. Yetrbipexyroyabuuku (14 1)

Lens: y4alpecs Mmoiay4yaT CUCTEMaTHIECKUE CBEIEHNUS O YETBIPEXYTOJbHUKAX U UX CBOMCTBAX; OBJIAJCIOT YMEHUAMU PEIIATh 3a1a41 Ha IIOCTPOCHUE
YeThIPEXYTOIbHUKOB, BBIYMCIECHUS U JOKA3aTENIbCTBO (B MPOCTEHINX CITydasix)
1 MHOTroyrojapsHUKU
2 MHOroyroiabHUKN OOBACHATH, YTO TAKOE MHOTOYT'OJIBHUK, €TO BEPLIMHBI, CMEXKHbIC
CTOPOHBI, AMAaroHal, H300paxaTh 1 Paclo3HaBaTh
3 HapaJIHCHOFpaMM- CaoiicTBa IapajjejiorpaMmma MHOT'OYT'OJIbHHUKHU Ha Y€PTEkKaX; MOKA3bIBATL JJICMEHTHI MHOI'O-
- YrOJIbHHUKA, €T0 BHYTPEHHIOIO M BHEITHIOO 001acT; GpopMymu-
4 Iapannenorpamu. CBolicTsa napaienorpamma pOBaTh ONpeAeICHUE BBITYKIOT0 MHOTOYTOJBHHUKA; U300paxaTh 1
5 TIpu3HAKM MapalLieiorpamMma pacro3HaBaTh BIMYKJIbIE U HEBBIMYKIIBIE MHOTOYT OJIbHUKY;
(hopMynHpOBaTh U N0Ka3bIBaTh YTBEPKIACHUE O CyMME YIJIOB
6 [Tpu3sHaku napasmienorpamMmma BBIITYKJIOTO MHOTOYTOJIbHUKA; OOBACHSTH, KAKUE CTOPOHBI
(BepIIMHBI) YETHIPEXYTOJIbHNUKA HA3BIBAIOTCS MPOTHUBOIIOJIOKHBIMH;
7 Tpanenus (bopMyIHPOBaTh ONPEICIICHNS MapAIIIeTIOrpaMMa, TPAICIIHH,
) 3a71an Ha IOCTPOCHHE paBHOOEIPEHHON U PSAMOYTOIBHOM TpaIlelyii, MPsIMOYTOJIBHUKA,
pomO0a, KBaspaTa; u300pakaTh U PaCIO3HABATh ATH
9 [IpsamoyronsHUK YeThIPEXYTOIBHUKN; (POPMYIUPOBATH U IOKAa3bIBATh YTBEPIKACHUS
00 X CBOMCTBaxX W MPHU3HAKAX; peIIaTh 3a7a4ll HA BHIYMCIICHHE,
10 prlMO}’FOHBHI/IK JI0Ka3aTeIbCTBO U IIOCTPOECHUE, CBI3aHHBIE C OTUMU BUIAMU
YeThIPEXYTOIbHUKOB. OOBACHSTh, KAKHE JBE TOYKH HA3bIBAIOTCS
11 Pomb 1 kazpar CUMMETPUYHBIMUA OTHOCHTENBHO MPAMOH (TOUKHM), B KAKOM CITydyae
12 3aauu Ha OCTPOEHHE (urypa Ha3pIBa€TCsl CHAMMETPHYHON OTHOCHTEJIEHO NPSAMON
(ToukM) 1 9TO Takoe och (EHTP) cUMMeTpuH (urypsl. [IpuBoaUTH
13 Pemenue 3amau no riase V. npuMepsl Guryp, o0JIaIaroIMX 0CEBON (LEHTPAIBLHOM)
CUMMETpPHEH, a TAKIKE IPUMEPBI OCEBOU U LEHTPAILHOMN
14 Konrpossnas pabora Ne 1 no Teme CUMMETPHUI B OKpYXKaromield Hac 00CTaHOBKE.
«HeTbIpexyroabHUKN»
I'naBa V1. Ilinomaau ¢puryp (14 ) Lenv: yueHHKH c(HOPMHUPYIOT MOHATHE IUIOIMAAN MHOTOYTOJIbHHKA, PA30BBIOT YMEHHUS BBIYUCIIATH IUIOMAAN QUTYp,

MPUMEHSS U3YUCHHbIE CBOMCTBA U (POPMYIIbI, MPUMEHATH Teopemy [ludaropa.




15

[Tmomaas MHOTOYTONIBHUKA. [I01IaAB
MPSIMOYTOJIbHUKA

16 [Tnomanas mpsSAMOYTroJIbHHKA

17 [Tmomaae napasmienorpamMmma

18 [Tnomane mapamwiesorpamma

19 [Tnomane TpeyroabHUKA

20 [Tnomane TpeyroiabHUKA

21 [Tnomans Tpaneuu

22 [Tnomans Tpaneruu

23 3aueTHBIN YpOK IO TEME IIOIIAU
24 Teopema [Iudaropa

25 Teopema [Tudaropa

26 Pemenue 3amau

27 Pemenue 3amau

28 Konrposbhas padora Ne 2 no teme «Ilnomaau puryp»

OOBACHSTH, KaK MPOU3BOTUTCS U3MEPEHHE TTOLIAICH
MHOT'OYTOJIbHUKOB, KAKHE MHOTOYTOJIbHUKH HA3bIBAIOTCS
PaBHOBEIMKUMH M KaKHe PaBHOCOCTaBIEHHBIMU. DOpMyITHpOBaTH
OCHOBHBIE CBOMCTBA ILIONIA/ICH ¥ BBIBOJUTH C X IOMOIIBIO
(bopMyIIBI IUTOMIA e MPSMOYTOIBHIKA, TapaJlIesIorpaMma,
TPEYroJIbHUKA, Tpanenun. PopMyIupoBaTh U JOKa3bIBATH TEOPEMY
00 OTHOIICHNH IUIOIIA/IeH TPEYTrOJLHUKOB, UMEIOIIUX TI0 PABHOMY
yriy; GopMyIupoBatTh 1 JOKa3bIBaTh Teopemy Iludaropa u
o0paTHyIo eif; BRIBoAUTh popmyy ['epona amns miomann
TpeyrojibHHKa. Pemarp 3a1a4u Ha BEIYMCIICHHE U JOKA3aTELCTRO,
CBsI3aHHBIE ¢ hopMyNaMu Uiomaael u reopemoit [Indaropa

I'nasa VII. [lono6Hble TpeyroabHuku (19 4)

Llenv: ydeHuku cOpMHUPYIOT MMOHATHE MTOJOOHBIX TPEYTOJBHUKOB, BBIPA0OOTAIOT YMEHNE MPUMEHSATH MPU3HAKH 110100 TpeyrosbHUKOB. ChopMupyroT anmapaT
pelIeHus IPAMOYIOIbHBIX TPEYTOJIBHUKOB.

29 Omnpenenenne MOA0OHBIX TPEYTOJIHHUKOB
30 Onpenenenre NOAOOHBIX TPEYrOJIbHUKOB
31 [Tpu3Haku mogo0ust TPEYroJLHUKOB
32 [Tpu3Haku mo100us TPEYTrOJIbHUKOB

OOBSACHATH TOHATHE TMPOMOPIUOHAILHOCTH  OTPE3KOB;  (op-
MYJHPOBATh OMPEJICICHUS] TOJOOHBIX TPEYTOJHLHHKOB H KO-
addurmenTa mogodus. opMyTUpPOBaTh U JOKA3BIBATH TECOPEMEI:
00 OTHOIIGHWH IUIOMAACH TOJOOHBIX TPEYTOJBLHUKOB, O
MpHU3HAKaX TOA00Us  TPEYrojJbHHKOB, O CpEIHEH  JHHUW




33

[Tpu3Haku mMo100us TPEYTrOJIbHUKOB

34 [Tpu3Haku mogo0ust TPEYroJbHUKOB

35 Pemenwue 3amau

36 Pemenue 3amau

37 KonTtponbnas padora Ne 3 mo reme «Ilog00HbBIE
TPEYTOJIBHUKI

38 [TpumeneHne MoI00HsI K I0KA3aTeIbCTBY U PEIICHUIO
3a/1a4

39 [Tpumenenue mogooust K 10Ka3aTeIbCTBY U PEUICHUIO
3amaq

40 [TpumeneHne MOI00MSI K I0KA3aTeIBCTBY U PEIICHUIO
3a/1a4

41 [TpumeneHne mogooust K 1I0Ka3aTeIbCTBY U PEHICHUIO
3a/aq

42 CoOOTHOIIEHHUS MEXI1Yy CTOPOHAMH U YTIIaMu

43 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

44

45 Pemenne 3amau

46 Pemienue 3anau

47 Konrponbuas pa6ora Ne 4 o teme «I[Ipumenenue mogoous

TPECYTrOJIbHUKOBY

TPEYTOJIBHHKA, O TIEPECEUYCHUM MEIWaH TPEYroJbHUKa, O Ipo-
MOPLUMOHAIBHBIX OTpe3Kax B IPSMOYTOJIBHOM TPEYTOJIbHUKE.
OOBACHATH, YTO TaKOE METOJ MOJ00MS B 3a/la4ax Ha MOCTPOCHHUE,
U TPUBOAWUTH MPHMEPHI MPUMEHEHUS 3TOr0 METOAa; OOBSCHSITS,
KaK MOXXHO HCIIOJIb30BaTh CBOICTBA NMOJOOHBIX TPEYTOJILHUKOB B
HU3MEpUTENBHBIX padoTax Ha MECTHOCTH; OOBSICHATH, KaK BBECTH
MOHATHE TOAOOMS Ui MPOU3BONBHBIX ¢uryp. dopmyiaupoBaTh
ONpeeNcHe W WIIIOCTPUPOBATh TOHATHS CHHYCa, KOCHHYCa H
TaHT'€HCa OCTPOTO YIJIa IPSAMOYTOJIbHOIO TPEYTOJIBHUKA; BEIBOJUTD
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYCHMs CUHYCA,
KOCHHYCa W TaHreHca mis yriaoB 30°, 45°, 60°. Pemarts 3amauu,
CBSI3aHHbIE C MOJOOMEM TPEYIOJIBHUKOB, JJISI BBIYHUCICHUS
3HAYEHUH  TPUTOHOMETPHUYECKMX  (QYHKIOMHA  HMCIOJIB30BATh
KOMIIBIOTEPHBIE MTPOrPaMMBbI

I'nasa VIII. Okpy:knHoctb (17 1)

Lenv:  y4eHUKH CHCTEMATH3UPYIOT CBEICHHUs 00 OKPYXKHOCTH, €€ JJICMEHTaX, MX CBOWCTBAX; O3HAKOMSTCSI C BIIMCAHHOM U OITMCAHHOW OKPY)KHOCTSIMH.
48 KacatesnpHast K OKpY>KHOCTH HccnenoBath B3aMMHOE PACIIONOKEHHE TPSIMOI U OKPYKHOCTH;
(opMyITHpOBaTh OIpEIEICHIE KacaTeIbHON K OKPYKHOCTH;
49 KacarenbHast K OKpy>KHOCTH

(opMyIHpOBaTh U JOKA3bIBATH TEOPEMBI: O CBOMCTBE




50

KacarenbHast K OKpyKHOCTH

51 [leHTpanbHBIC U BIUCAHHBIC YTIIbI

52 [lenTpanbHbIC U BIUCAHHBIC YTIIBI

53 [leHTpanbHBIC U BIUCAHHBIC YTIIbI

o4 IleHTpanbHbIe U BIMCAaHHBIE YIIIbI

55 UYetbIpe 3aMeyaTeNibHble TOUKH TPEYTroJbHUKA
56 YeTsIpe 3aMevaTeNbHbIC TOUYKU TPEYTOJIbHUKA
57 UYetbIpe 3aMeyaTeNbHbIe TOYKH TPEYTroJIbHUKA
58 Brincannas u onucanHasi OKpYKHOCTH

59 Bnncannas u onvcanHasi OKpY>KHOCTH

60 Brincannas u onucaHHasi OKPYXKHOCTH

61 Brmcannas u onvcanHasi OKpY>KHOCTH

62 Pemenue 3amau

63 Pemrenue 3amaq

64 KonTponbnas padota Ne 5 o teme «OKpy)HOCTb»

KacaTelbHOH, O TIPU3HAKE KacaTeIbHOU, 00 OTpe3Kax Kaca-
TEJbHBIX, TPOBEAEHHBIX U3 OJHON TOUKH; (OPMYIUPOBATH
MOHSTHUS LEHTPAJIBHOIO yIila U TPAAyCHONU MEPBI IyTU OKPYXK-
HOCTH; (POPMYJIUPOBATH U 10Ka3bIBATh TEOPEMBI: O BIMCAHHOM
yriie, O IPOU3BEICHUH OTPE3KOB MEPECceKaroIuXcs X0p/;
(opMynMpoOBaTh U JOKA3bIBATh TEOPEMBI, CBSI3aHHBIE C
3aMedaTebHBIMU TOYKaMHU TPEYTOJIbHUKA: O OMCCEKTpHUCE yIiia
U, KaK CJIe/ICTBUE, O ePEeCeUCHUN OUCCEKTPUC TPEYTOIbHUKA; O
CEepPEeIMHHOM NEPIIEHANKYJIISIPE K OTPE3KY U, KaK CIEICTBUE, O
NEPECEUEHUH CEPEINHHBIX EPIEHANKYISIPOB K CTOPOHAM
TPEYroJbHHUKA; O IEPECEUEHNUHU BBICOT TPEYTOJIbHUKA.
DopMyIHpPOBATH ONPEIETCHUS OKPYKHOCTEM, BHUCAHHOU B
MHOT'OYT'OJIbHUK U OIIMCAHHON OKOJIO MHOTOYTOJIbHHKA;
(hopMyIMpOBaTh U T0KA3bIBATh TEOPEMBI: 00 OKPYKHOCTH,
BIIMICAHHOU B TPEYTOJIBHUK; 00 OKPY>KHOCTH, OIIMCAHHON OKOJIO
TPEyrojbHHUKA; O CBOICTBE CTOPOH OMMCAHHOIO YeThI-
PEXYrobHUKA; O CBOMCTBE YIJIOB BIIMCAHHOI'O YETHIPEX-
YrOJIbHUKA; peliaTh 3aJja4i Ha BBIYMCIEHUE, JOKA3aTeIbCTBO U
MIOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTHIO, BIUCAHHBIMU U
ONHCAaHHBIMU TPEYTOJIbHUKAMH U YEThIPEXYTOJbHUKAMU;
HCCIIeIOBATh CBOMCTBA KOH(UTypaIHid, CBSI3aHHBIX C
OKPY>KHOCTBIO, C IOMOII[bIO KOMITBIOTEPHBIX ITPOTPAMM.

IHoBTOpenue (4 1)

65 | [Lromaan 4eThIpexyroJIbHIKOB
66 | [loqoGHBIE TPEYTONBHUKH

67 | Utorosslii 3auer

68 | OkpyXHOCTB




6. 'eomeTpus-9

Conep:xaHne NporpaMmbl, IPaKTHYECKAS YACTh

I'naBa Tema KOJII/[quTBO qacoB KOHTPOJII)HI)]X
padot
aBTOPCKAas padouas
I'maBa 9 BexTopsl 8u 8u -
I'nasa 10 Mertoa koopauHaT 104 104 1
I'maBa 11 CoOTHOIIIEHUSI MEXKTy CTOPOHAMH U YIIaMU TPEYTOJIbHUKOB. 11y 114 1

CkansipHOo€ TPOHU3BEICHUE BEKTOPOB.

I'naBa 12 JlIHa OKPY>KHOCTH M IIIOLIAAb Kpyra 129 124 1
I'maBa 13 JIBHO>KEHUSI. 84 8u 1
['maBa 14 HauansHbie CBEICHUS U3 CTEPEOMETPHH. 81 8a -
OO0 akcuomax IJIaHUMETPHH. 24 2 -
[ToBTOpeHue. Pemenue 3anau 9y 9y HUroroserit
3a4€CT
Hroro 68 u 68 u 4

Yposenwv obyuenus— 6a30BbIi

Koumponvhwix pabom 4 + umozoentu 3auem

COOEPKAHUE OBYYEHUA

1. BekTtopsl. MeToa KOOpAUHAT.

[Tonstue Bexkropa. PaBeHcTBO BEKTOpOB. Clo’KEHNE U BEIUMTAHHE BEKTOPOB. Y MHO)KEHUE BEKTOpa Ha YKCcio0. Pa3noxkeHne BekTopa 1o AByM
HEeKoJTMHeapHbIM BekTopaM. Koopaunats! BekTopa. [IpocTeiiue 3anaun B KOOpAUMHATaX. Y paBHEHUS OKPYKHOCTH U NpsAMOM. [IprMeHeHre BEKTOPOB U KOOPAUHAT
IIpYU pELIEHUN 3a1a4.

OcnosHas yenv — Hayuums Y4awuxcs 6bINOJHAMb 0eUCMEUs HA0 6eKMOPAMU KAK HANPABIEHHbIMU OMPE3KAMU, YO GAICHO OJis NPUMEHEHUS 6EKINOPOE 6
Qusuke; NO3HAKOMUMb C UCNONL308AHUEM BEKINOPO8 U MemMOo0d KOOPOUHAM NPU PeuleHUU 2eOMempUecKux 3a0au.

Bekrop onpezensiercs, Kak HalpaBJICHHbBII OTPE30K U IEHCTBUS HAJl BEKTOPaMH BBOAATCS TaK Kak 3TO IIPUHATO B (PU3MKeE, T.€. KaK JEHCTBUS C
HanpaBJIEHHBIMH OTpe3KkaMu. OCHOBHOE BHUMAHUE JIOJDKHO OBITH yJIEJIEHO BBIPA0OTKE YMEHUHN BBIIOIHATE OIEpalluy HaJl BEKTOpaMH (CKJIaAbIBaTh BEKTOPHI 110



MpaBUIIaM TPEYTOJIbHUKA W TIApallIeorpaMMa, CTPOUThL BEKTOP, PABHBIN Pa3HOCTH JBYX BEKTOPOB, & TaK K€ BEKTOP, PAaBHBII MPOM3BEICHHUIO JJAHHOTO BEKTOPA Ha
YHUCIIO0).

Ha npumMepax mokaspiBaeTcs, Kak BEKTOPbI MOTYT MPUMEHSTHCS K PEHICHUIO TeOMETPHUYECKIX 3a1a4. JleMoHcTpupyeTes 3 PeKTHBHOCTh PUMEHEHHS
(hopMyI 1Tl KOOPAMHAT CEPEAMHBI OTPE3Ka, PACCTOSHHS MEXKY TOUKAMH, YPABHEHUH OKPY)KHOCTH M IPSMOW B KOHKPETHBIX TEOMETPHUYCCKHX 3a]1a9aX, TEM CaAMbIM
JaeTcs MPECTaBICHUE 00 U3YYCHUU T€OMETPUICCKHUX (PUTYP C IIOMOIIBI0 METOI0B JIreOpHI.

CooTHOIIEHNS MeKAy CTOPOHAMM M YIJIaMM TpeyroibHuKa. CkajasipHoe Npou3Be/ieHue BeKTOPOB.
CuHyc, KOCHHYC, TaHI'€HC yIia. TeopeMbl CHHYCOB U KOCHHYCOB. Pemenne TpeyronbsHIKoB. CKansapHOe IPOU3BEIEHIE BEKTOPOB U €0 IPUMEHEHNUE B

TCOMETPUYCCKUX 3a/lavdax.
OcnosHas Yeib — pa3eunib ymMeHue y4aujuxci npumeHnsms mpuzortwwempuuecrmli annapam npu peuleHuu ceomempudecKux 3a0ay.

Cunyc u kocunyc mo60ro yrina ot 0° 1o 180° BBOAATCS C IOMOILBIO €AMHMYHOMN TTOJTYOKPYKHOCTH, T0Ka3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB H
BBIBOAMTCS eni¢ ojiHa (hopMyIia TUIOMAAN TPEYTOJbHUKA. JTOT anmnapaT MPUMEHSETCS IPH PEUICHUH TPEYTrOJbHUKOB.

CkassipHOE TPON3BEICHNE BEKTOPOB BBOAUTCS Kak B (pU3MKe. PaccMaTpuBaroTCs OCHOBHBIE CBOWCTBA CKAISPHOTO MPOU3BEACHHS U €T0 IPUMEHEHHUE MTPH
peleHrN TeoMeTpruIecKuX 3aa1a4. OCHOBHOE BHUMAaHHE CIIEAYET YACTUTh BHIPaOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPHUUECKOTO anmapaTa mpu
pElIeHNH TeOMETPHUYECKUX 3a/1ad.

JIMHA OKPYKHOCTH M IJIOIIAbL Kpyra.
[IpaBunbHBIE MHOTOYTONBHUKH. OKPYXHOCTB, OMMCAHHAS OKOJIO MPAaBUIILHOTO MHOTOYTOJIbHUKA U BIUCaHHAs B Hero. [locTpoeHune mpaBMIIbHBIX

MHOTOYTOJIBHHUKOB. J{muHa okpyxHocTH. [Inomane kpyra.

Ocnosnas yenv — pacuupumy 3HAHUS YHAUWUXCSA 0 MHO20Y20bHUKAX, PACCMOMPemb NOHAMUE OIUHbL OKPYICHOCIU U HA0WAOU KpY2a U POPMYI OISl UX
BLIYUCTEHUS.

B nauane Temsl gaércst onpeneneHne NpaBUIbHOIO MHOTOYTOJIBHUKA U PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, ONMCAHHBIX OKOJIO IPABUIIBHOTO
MHOTOYTOJIbHHMKA M BIIUCAaHHOM B Hero. C MOMOIIBIO OMMCAHHON OKPYKHOCTH PEIIAIOTCA 3a7jaud O MOCTPOSHUH NPaBUIIBHOTO IECTUYTOJIBHUKA U TIPAaBUIBHOTO 211-
YTOJNBHUKA , €CITU IaH TPABUIIBHBIN N-YTOJIBHHUK.

®opMyIIsl, BBIpa)KaroLIe CTOPOHY NPaBIIIBHOTO MHOTOYTOJIBHUKA M paJInyC BIIMCAHHOW B HETO OKPYKHOCTHU Uepe3 paauyC ONMCAHHON OKPYKHOCTH,
WCTIONIB3YIOTCS TIPH BBIBO/IE (DOPMYIT JUTMHBI OKPY>KHOCTH M TUTOMIAAH Kpyra. BeiBoa onmpaeTcst Ha MHTYUTHBHOE TIPEACTABICHHE O Mpeiee.

JABukeHust
OTto0paxkeHue rmiockoctr Ha ceOs. [lonstie nerkenns. OceBast v IeHTpabHas cuMMeTpu. [lapamienpHblil mepeHoc u moBopotT. HanoxeHwus u ABMKEHUSI.

OcHo6Has Yelb — NOZHAKOMUMb VHAUUXCSL C NOHAMUEM OBUNCEHUSL U €20 CEOUCMBAMU, C OCHOBHIMU UOAMU OBUNCEHUL, 83AUMOOMHOUEHUSMU HATONCCHUTL
U OBUIICEHUIL.

JIBIKeHre TIOCKOCTH BBOJIUTCS Kak 0TOOpaykeHUE IIIOCKOCTH Ha ce0s, COXpaHSIOIIee pacCTOsTHIE MeX Ty ToukaMH. [Ipyu paccMoTpeHnn BUOB JBHKSHAN
OCHOBHOE BHUMAaHUE YIEJSIETCS TOCTPOSHHUE 00Pa3oB TOUYEK , IPSMBIX, OTPE3KOB, TPEYTOJHHUKOB TIPH OCEBO U IICHTPAIBHOW CUMMETPUSX, MTAPAJUICIIBHOM MepeHOCe
, moBopoTte. Ha apekTHBIX mprMepax Mmoka3bIBacTCsl IPUMEHEHHE JBIKCHUH MPU PEIICHUU FEOMETPHUECKIX 3a/1a4.

IlonsTHEe ABMXKEHUSI OTHOCUTCS B JAHHOM KypC€ K YUCIY OCHOBHBIX TTOHSTHH. I[OKEBBIB&CTCH, YTO IMOHATUC HAJIOXKCHHUA U JIBHXKCHUSA ABJIIAIOTCSA
OKBUBAJICHTHBIMH. I/IsyquI/Ie JOKa3aTCJIbCTB HEC ABJIACTCA O6§I33TCHBHHM, OOHAKO CJIEAYET paCCMOTPETh CBA3b MOHATHUM HAJIOKEHHS U JIBYKCHHUSI.



7 .Kanenoapno-memamuueckoe naanuposanue «I eomempusn-9»

006 akcuomax reoMeTpuu.
Becena 06 akcnomax reomeTpuu.

Ocnosnas yeib — damb  bonee 2]1)/601(’08 npe()cmaeﬂenue O cucmeme aKCUoM nianumempuu u aKCuomamuiecKom Memooe.

B manHO# Teme paccka3bpIBaeTCs O PA3IMYHBIX CUCTEMAaX aKCHOM T'€OMETPHH, B YACTHOCTH O PA3IMYHBIX CITOCO0axX BBEICHHUS IOHATHUS paBEHCTBA UTYP.

HayvajibHble CBeJIEHHS U3 CTEPEOMETPHUH.

[Ipenmer crepeomeTpun. ['eoMmeTpryeckue Tena 1 TOBEPXHOCTH. MHOTOTpPAaHHHUKH: TIPU3Ma , TapaUIeNen e, MAPaMuIa, (GOpMyIbl sl BEIYHCICHIS X
o0BpemoB. Tena 1 MOBEPXHOCTH UX BpaIleHUS: MWIHHAD, KOHYC, cepa, map, GopMyIsl s BEIYUCISHHUS UX IUIONMAAe TOBEPXHOCTEH U 00HEMOB.

Ocnosnas yeib — oamb HaYAIbHOE npe()cmaeﬂenue 0 mejlax u n06EPXHOCNIAX 6 NPOCMPAHCMEE, NO3HAKOMUNb Y4auyuxcsi ¢ OCHO6HbIMU QbOpMy]laMu ons

evluUCTIeHUs nIowadell nogepxHocmeti U 00bEMO8 mei.

PaccmoTpenne npocTeIimx MHOTOTPaHHUKOB (IIPU3MBI , TapajuleNienune/ia, TUpaMuabl ), a Tak jke TeJ BpalleHus (WIMHApa, KoHyca, cdepsl, mapa)
IPOBOAMTCS HA OCHOBE HAIVISAHBIX NpeacTaBieHuid. GopMyIibl Ui BEIYUCICHUS 00bEMOB YKa3aHHBIX TeJl BBIBOISATCS Ha OCHOBe npuHuuna Kasansepu, popmyisl
JUISL BBIYHMCIICHUS IUIOMIAiel IOBEPXHOCTEH MOIy4YatoTCs ¢ IIOMOIIBIO Pa3BEPTOK 3TUX MOBEPXHOCTEH, (popMya ruomaau cepsl IpUBOAUTCS O3 OCHOBAHUH.

IToBTOpeHue. Pemienne 3agay.

Ne /it Tema Hara mo Hara XapaKTepUCTUKA OCHOBHBIX BUJOB JIEATEIbHOCTH YUEHHUKA
ITaHy o (Ha ypoBHE yueOHBIX IEeHCTBUIA) Yuawueca naywamca
aKTHu4.
I'naBa 9. Bexropbl. I'maBa 10. Metoa koopaunat (8+10y)
Hens:  CdopmupoBaTh MOHATHE BEKTOPA KaK HAPaBICHHOTO OTPE3Ka, HAYYUTh YUALIHXCsl BBIOJIHATE ONIEPALUH CJIO0XKEHHS, BRIUUTAHUS, YMHOKEHHSI BEKTOpA HA YUCIIO B

FeOMeTpI/I‘ieCKOﬁ (bopMe; NMO3HAKOMUTD yHallIUuXCs ¢ UCTTOJIb30BAHUEM BEKTOPOB U METO/Jd KOOPAUHAT IPHU PCHICHUUN I'€OMCTPUYCCKUX 3a1ay.

1 §1. Ilonsarue BekTopa
2 [TonsiTue BekTOpa
3 §2. CroxeHue 1 BBIYMTaHUE BEKTOPOB
4 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB

DopMynHpPOBATH ONPEACICHUS U WLTIOCTPUPOBATH MOHATHUS
BEKTOPA, €T0 JIJTHHBI, KOJUIMHEAPHBIX M PABHBIX BEKTOPOB.
MoTuBupoBaTh BBEJEHNE MOHATUMN U IEUCTBUMA, CBSI3aHHBIX C
BEKTOPAaMH, COOTBETCTBYIOIIMMHU MTPUMEPAMH, OTHOCSIITUMHUCS K
(U3UYECKUM BEKTOPHBIM BEITHMYUHAM; TIPUMEHSITH BEKTOPBI U




5} CnoxxeHue ¥ BBIUUTaHUE BEKTOPOB JEeHCTBYS HAJl HUIMU IIPY PELHICHUN T€OMETPUUECKHX 3a/1ay.
6 §3 yMHOX(eHI/Ie BEKTOpa Ha 4uCJIO. OO0OBACHITh U HUIUTFOCTPUPOBATH NOHATHUA HpHMoyFOJII)HOI?'I
CUCTEMBI KOOPIAUHAT, KOOPAUHAT TOUYKH U KOOPANHAT BEKTOPA,;

7 [IprMeHeHre BEKTOPOB K PEIICHUIO 3a1a4 BBIBOJIUTH M HCITOJIB30BATh MPH PENICHNH 331249 (POPMYITBI

3 C KOOpJUHAT CEPEIUHBI OTPE3Ka, UTMHBI BEKTOPA, PACCTOSIHUS
PCHAA JTAHWA TpanCU1H MEXIY IBYMs TOUKaMH, yPaBHEHHS OKPYKHOCTH U NPSIMOM.

9 §1. KoopaunaTsl BekTOpa

10 Koopaunatel BekTopa

11 §2. Ilpocreiimme 3agaun B KOOpAUHATAX

12 [Ipocreiimue 3a1a4n B KOOPAMHATAX

13 | §3. YpaBHEHHS OKPYKHOCTHU M MPSIMOK

14 YpaBHEHHUS OKPYKHOCTH U MPSAMOMN

15 VYpaBHEHUS OKPYKHOCTH U TIPSIMOM

16 Pemenue 3amau

17 Pemenue 3agau

18 Koutposnbaas padora Ne 1 mo teme  «MeToa KOOpAMHAT

I'naBa 11. CooTHOLIEHUSI MeKIY CTOPOHAMH U yIJIaMHu TpeyroabHuka. CkajisipHoe npousBesienne BeKTopoB. (11 u)

eunb: [T03HAKOMUTH yYAIIUXCSl C OCHOBHBIMH JITOPUTMAMH PEIICHUSI TPOU3BOJIBHBIX TPEYTOJILHUKOB | €Ilie OJJHOHM (opMyJIoH Mionaay TpeyroibHUKa. Pa3BuTh ymMeHHE
YYaluxcs IPUMEHATh TPUTOHOMETPUUYECKUH anmapar Ipy pelIeHUH TeOMETPUYECKHX 3aay.

19 §1. Cunyc, KOCHHYC, TaHT€HC yIiia

20 CuHyc, KOCUHYC, TAHTEHC yIJa ®opMynupoBaTh U WUTIOCTPUPOBATH ONpPEICICHNS CUHYCA,
KOcuHYyca U TanreHca yrioB oT 0 1o 180°; BBIBOAUTH OCHOB-

21 CuHyc, KOCHHYC, TAHICHC yIJia HOE TPUTOHOMETPHUYECKOE TOKIECTBO U (POPMYJIBI TIPHUBE-

eHust; GOpMYIHPOBATH M TOKA3bIBATh TEOPEMBI CHHYCOB U

22 §2. Teopema o mIomaIM TPEYroJbHUKA A > popmymmp A P y
KOCHHYCOB, IPUMEHSTH UX IIPU PELICHUH TPEYTOJILHUKOB;

23 Teopema cuHycoB OOBSACHSTH, KaK UCTIONB3YIOTCS TPUTOHOMETpHUYeckue (op-




24

Teopema KOCHUHYCOB

25 Pemenue TpeyroibHIUKOB

26 | §3. CkansipHOE MPOU3BEICHHUE BEKTOPOB

27 CkansipHO€ MPOU3BEICHUE BEKTOPOB

28 Pemenue 3anau

29 Kourponbnas pabota Ne 2 1o teme «COOTHOIICHUSI MEXTY

CTOPOHAMHU U yIJIaMU TPCYIrOJIbHHUKaA»

MyJIbl B U3MEPUTENBHBIX pad0Tax Ha MECTHOCTH; (hOpMYJIIH-
pOBaTh ONPEIEIICHUS YIJla MEX/1y BEKTOPAaMH U CKAIISIPHOTO
MPOM3BEICHUS] BEKTOPOB. BrIBOANTH hopMyity ckansipHOTO
MIPOM3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB; (hopMyHpo-
BaTh U 00OOCHOBBIBATH YTBEPIKIEHUE O CBOMCTBAX CKAISPHOTO
MIPOU3BEICHUS; UCTIOIB30BAaTh CKAIIPHOE IPOU3BEICHHE
BEKTOPOB MPU PELICHUH 3a/1a4

I'napa 12. /lauHa oKpy:KHOCTH U IIomaabL kpyra (12 4)

Lenp: Pacmputh 3HaHWE YHaIUXCSl O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHSTHS JUIMHBI OKPYKHOCTH U IJIOIIAAN KPYra U GOPMYJIbI ATl KX BEIYUCICHHUS.

30 §1. IlpaBuiIbHBIE MHOTOYTOJIEHUKH

31 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI

32 [IpaBuiibHBIE MHOTOYTOJIBHUKH

33 [IpaBriIbHBIE MHOTOYTOJIBHUKHI

34 | §2. lnuHA OKPY>KHOCTH | IIOMAb KpyTa
35 JUInHa OKPY>KHOCTH U IIJIOLIA/1b Kpyra.
36 JlnmuHa OKPY>KHOCTH | TIJIOMIA b KPyTa.
37 JUInHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra.
38 Pemnrenne 3agau

39 Pemenue 3anau

40 Pemenue 3amau

41 KoutposbHas pa6ota Ne 3 1o Teme «JIJIMHA OKPY>KHOCTH U

TUTOMIAIb KPYyTa

@®opMynupoBaTh ONpeiesIeHHe PABUIBHOTO MHOTOYTOJIb-
HUKA; GOPMYJIMPOBATh U 10Ka3bIBATh TEOPEMBI 00 OKPYX-
HOCTSIX, OIUCAHHOHN OKOJIO MPABUJIBHOTO MHOTOYTOJIbHUKA U
BIIMICAHHOW B HETO; BBIBOJAUTH U UCIIOJIB30BaTh (POPMYJIBI 1711
BBIYMCIICHUS TUIONIAN PAaBIIIBHOTO MHOTOYTOJIbHUKA, €T0
CTOPOHBI ¥ paJlyca BIIUCAHHON OKPYKHOCTH; pellaTh 3a1a4n
Ha MOCTPOEHHE MPABUIBHBIX MHOTOYTOJIbHUKOB; OOBSCHSTD
MOHATHS JUIMHBI OKPY’KHOCTH U IUIOLIAAN KPYTa; BBIBOAUTh
(opMyITBI JUTSI BBIYMCIICHHS JUTMHBI OKPYXHOCTH U JITUHBI
JYTH, IJIOLIAIU KpyTa U IUIOIIA 1 KPYroBOIo CEKTOpa;
MIPUMEHSTDH 3TH (HOPMYIIBI IPH PEIICHUHN 33134




I'naBa 13. JIBu:kenus ( 8 4.)

Henb: ITo3HaKOMUTH yyaIMxcsi ¢ MOHATHUEM JBWXEHHSI Ha INIOCKOCTH U €r0 CBOWCTBAaMH, C OCHOBHBIMH BMJAMH JIBWKEHHM, CO B3aMMOOTHOILIEHUSIMH HAJOXKEHUH U
nBIKeHn. Hayuutb cTpouTh 00passl TOUeK, OTPE3KOB, TPEYTOIBHUKOB MPH CUMMETPHUSIX, TapaJlIeIbHOM MepeHOCe, TOBOPOTE.

42 §1. IloHsTHE NBUKEHHMS.

43 LlentpanbHas cuMMeTpuUs

44 OceBasi cuMmmMeTpHS

45 | §2. ITapannenbHbli IEPEHOC U TOBOPOT

46 [TapannensHbIi IEPEHOC U TTOBOPOT

47 [TapamienpHbIN IEPEHOC U TOBOPOT

48 Pewenue 3amau

49 Konrposnsnast pabota Ne 4 o teme «/IBrKeHUS»

OOBSCHATB, YTO TAKOE OTOOpaKEHUE TIIOCKOCTH Ha ce0s U B
KaKOM CIIydae OHO Ha3bIBAeTCs JABHKEHHUEM INIOCKOCTH.
OOBSACHATD, UTO TAKOE OCEBAsi CHMMETPHS, IICHTPAJIbHAS
CUMMETpUS, MapaJuIeIbHBINA EPEHOC U IOBOPOT.
OO060CHOBBIBATh, YTO ATH OTOOPAKEHUS TUIOCKOCTH Ha ce0st
SIBIISIIOTCSI IBMOKEHUSIMH; OOBSICHATH, KAKOBA CBSI3b MEXKITY
ABWKCHUSAMU U HAJIOKCHUAMU; WTHOCTPHUPOBATHL OCHOBHBIC
BHUbI HBH)KCHHﬁ, B TOM YHUCJIC C TOMOIIBIO KOMIIbIOTCPHBIX
porpaMm

I'naBal4. HavaabHble cBeJeHHMs U3 cTepeoMeTpud (8 4.)

Heunp: JlaTh Ha"uanbpHOE MPEICTABICHHUE O TeJlaX M MMOBEPXHOCTSIX B MPOCTPAHCTBE; IIO3HAKOMUTH YUAIIUXCsl C OCHOBHBIMH (YOPMYIIaMU ISl BEIYUCIICHHUS TUIOMIA eH
MTOBEPXHOCTEHN U 00BEMOB Tell.

50 §1 Mnocoepannuxu. ITpusma. [lapannenenunes.

51 O6nbem Tena. CBoMCTBA PSIMOYTOJIBHOTO
napaiesienune/a

52 [Mupamuna

53 Pemrenne 3amau

54 §2 Tena u nosepxnocmu epawenus. Lunmuuap

55 | Konyc

56 | Cdepa u map

57 Pemenue 3amaq

58 06 axcuomax nianumempuu

OOBACHATB, YTO TAKOE MHOTOTPAaHHHUK, €TO TpaHH, p&Opa, BEpIINHEI,
JIMaroHaJii, KaKOi MHOTOTPAHHUK HA3bIBACTCS BBIMYKJIBIM, YTO
Takoe N-yrojbHas npu3Ma, e€ OCHOBaHHs, OOKOBbIC TPaHH U
O0oKOBBIC PEOpA, Kakas MprU3Ma Ha3bIBACTCS MPSIMON U KaKas
HAaKJIOHHOM, YTO TaKOE€ BBICOTA MTPHU3MBI, KaKas pu3Ma
Ha3bIBACTCS NMapaJuUIeTICTIUIICIIOM U KaKOH Mapauieenuiie]]
Ha3bIBAETCS MIPSAMOYTOJIEHBIM. DOpMyYITHpPOBATh U 0OOCHOBBIBATH
YTBEPKJICHUS O CBOIMCTBE JUaroHaJel rnapajuielienuie/a u o
KBaJipaTe JUArOHaIH MPSMOYTOJILHOTO Mapalie/euIIe/1a;
OOBACHSTH, YTO TaKOE 00BEM MHOTOTPAHHUKA; OOBSICHSTH,
KaKoi MHOTOT'paHHUK Ha3bIBA€TCS MUPAMHUION, UTO TaKOe
OCHOBaHWeE, BepITiHa, OOKOBBIC TPaHM, OOKOBBIC pEOpa 1
BBICOTa TUPAMUJIBI, KaKas MAPaMuJia Ha3bIBaeTCs MPABUIBHOM,
YTO Takoe anodema mpaBUILHONW TUPAMUJIBL, IPUBOUTH
hopmyiry 00bEMa tupamubl. OOBIICHITH, KAKOE TEJI0
Ha3BIBACTCS IWIMHJIPOM, YTO TAKOE €ro 0Ch, BHICOTA, OCHO-




59 06 axcuomax nianumempuu BaHMs, paJiryc, 00KOBasi MOBEPXHOCTh, 00pa3yromias, pa3BepTka
OOKOBOI1 MOBEPXHOCTH, KAKUMH (POPMYITaMU BHIPAXKAIOTCA
00BEM 1 TUIOMAAh OOKOBOH MOBEPXHOCTH ITMITMH/IPA,;
OOBSCHATH, KAKOE TEJIO HA3bIBACTCS KOHYCOM, YTO TAKOE €T
0Ch, BBICOTA, OCHOBaHUE, OOKOBasi MOBEPXHOCTh, 00pa3yroIue,
pa3BépTka OOKOBOM MOBEPXHOCTH, KAKMMH (hopMyIamMu
BBIPAXKAKOTCSI 00bEM KOHYyCa M IUIONIAAb OOKOBOW MTOBEPXHOCTH.
OOBSICHATB, KaKasi IOBEPXHOCTh HA3bIBACTCS CHEpO U KaKoe
TEJIO HAa3bIBACTCS IIAPOM, UTO TAKOE PAANYC U AUaMeTp chepsl
(mrapa), kakuMu popMyJIaMH BEIPaXKArOTCs 00BEM IIapa u
wIonaah chepbl; 300pakaTh U Paclo3HaBaTh HA PHCYHKaX
MPU3MYy, apauIeIIeIHIIel, TUPAMUTy, IIITHHIP, KOHYC

IMoBTOpenue (9 4)

60 | TpeyroabHUKH

61 | YeTbIpeXyroibHUKA

62 ITmomanu

63 | OxpyXHOCTB

64 | Bektopsl

65 | Pemenue 3amau

66 HUmoezosuwiti 3auem

67 Pemenue 3amay

68 Pemenue 3amau




8. Jluteparypa.

HopMaTuBHBIE TOKYMEHTbI
1. DenepanbHBIN TOCYJaPCTBEHHBIN CTaHIAPT OOIIEro CpeaHero 0Opa3oBaHusl.
2. IlpumepHsie mporpaMMBbI 0 y4eOHBIM TIpeaMeTaM. Matematuka. 5—9 kiaccel. ['eomerpus. CoOopHUK pabouux mporpamm. 7 — 9 Kitaccel: mocooue Jist

yuuTenei o01eo0pa3oBaTeNbHBIX Opranu3aiuii / [aBTop-coctaButens T.A. Bypmuctposa. — M.: [Ipocseuienue, 2016t

YyeOHo-MeTOANYECKOE 00ecreueHne

1. Teomerpus: 7—9 k. /JI. C. Aranacsu, B. ®@. byryzos, C. b. Kagomues u ap. — M.: [Ipocsemenue, 2014—2018.

2. T'eomerpus: pabouas terpann: 7 ki. / J1. C. Atanacsan, B. @. bytysos, 0. A. I'mazkos, U. U. Onuna. — M.: [Ipocsemenne, 2014—2018,.

3. T'eomerpusi: pabouas teTpans: 8 k1. / JI. C. AranacsH, B. @. byry3os, 0. A. I'naskos, W. U. Onuna. — M.: [Ipocsemenne, 2014—2018.

4. T'eometpus: pabouas terpans: 9 k. / JI. C. Atanacss, B. @. Byry3os, 0. A. I'maskos, . U. IOqura. — M.: [IpocBemenue, 2014—2018.

5. 3us b. I'. 'eomerpusi: munakt. marepuansl: 7 k1. / b. T'. 3uB, B. M. Meiinep. — M.: [Ipocsemenue, 2014—2018.

6. 3us b. I'. l'eomerpus: qunakt. matepuansl: 8 k. / b. I'. 3u, B. M. Meiinep. — M.: [Ipocsemenue, 2014—2018.

7. 3ue b. I'. 'eomerpus: qunakt. Matepuansl: 9 ki. / b. I'. 3uB. — M.: Ilpocsemenue,. 2014—2018

8. M3ydenue reomerpuu B 7, 8, 9 kiaccax: MeToJ, pekoMeHaauuu: kH. s yuurens / JI. C. ArtanacsH, B. @. byrysos, 0. A. I'nazkoB u ap. — M.:

IIpoceemenue,

9. Muwenxo T. M. T'eomerpusi: Temarndeckue tectol: 7 k1. / T. M. Mumenko, A. JI. bimakos. — M.: I[Ipocsemenue, 2014—2018

10. Muwenxo T. M. I'eomeTpus: Tematnueckue TecTsl: 8§ k1. / T. M. Mumenko, A. JI. bauakoB. — M.: [Ipocsemienne, 2014—2018
11. Muwenxo T. M. T'eomeTpus: TemaTudeckue Tectsl: 9 k. / T. M. Mumenko, A. JI. bruakos. — M.: [Ipocsemienne, 2014—2018
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19.
20.
21.
22,
23.
24,
25.

BO”pOCbl K Umoz2oeomy 3auenty no ceomempuu 3a Kypc 8 Knacca

Onpenenenue napauienorpamma. CBoHCTBa U pU3HAKY Mapaenorpamma. @opmyiia miouaim.
[IpsimoyronbHUK (OIIpeseneHrne, CBOMCTBO U MPU3HAK NPAMOYrojbHuKa). @opMyiia miouaim.
Tpaneuus (onpenenenue, Buabl). Dopmyna iomaIm.

Pom6. KBanpar (onpeaenenue, cBorictBa). @opMysia MIIOIIAIH.

Teopema ITudaropa. O6patnas Teopema [Iudaropa.

Omnpenenenue mMo100HBIX TPEYrOIbHUKOB. [Ipu3Haku mogoous.

Teopema 06 OTHOLIEHUH IEPUMETPOB MOJOOHBIX TPEYTOJILHUKOB.

Teopema 00 OTHOIIEHUH IIJIOMIACH MOJOOHBIX TPEYTOIHHUKOB.

Kak naiitu ko3 punmeHT momgoous.

. Onpenenenue cuHyca, KOCUHYCa, TAHIE€HCA OCTPOTO yIJla IPSIMOYTOJIbHOI'O TPEYT OJIbHUKA.

. TeopeMsbl 0 cpeHEM TTPOMOPIIHOHATIEHOM.

. Teopema o cpeqHeil TUHUU TPEYroJbHUKA.

. Teopema 0 MeMaHax TpeyrojibHUKA.

. Omnpen. kacaTenbHOU K OKpY)HOCTH. CBOMCTBO M MPU3HAK KacaTEIbHOMU.

. CBOMCTBO U MpHU3HAK OMCCEKTPUCHI yTIIa.

. Onpepenenne cepeIMHHOTO NepreHANKYIsapa. CBOMCTBO U MPU3HAK CEPEIMHHOTO MEPIEHINKYISIPa K OTPE3KY.

. Onpenienenye BIUCAaHHOW OKPYXHOCTHU. LIeHTp BUCaHHOMN B TPEYTOJIbHUK OKPYKHOCTH — 3TO ..., PAAUYC - 3TO...
. Onpepienienrie ONMMCaHHON OKPYXKHOCTH. LIEHTp onmucanHO# 0KOJIO TPEYTOJIbHUKA OKPY>KHOCTH — 3TO ..., Paauyc - 3T0... LIeHTp onmucanHOM 0KO0JIO

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA OKPYKHOCTH— 3TO ..., PAIUYC - 3TO...

IlenTp BMCaHHON B KBaAPaT OKPY>KHOCTH — 3TO ..., PAAUYC - 3TO...

LlenTp onucaHHOM 0KOJIO KBajpaTa (IPSIMOYTOJIbHUKA) OKPYKHOCTH — 3TO ..., PAAUYC - 3TO...
Onpenenenne HEHTPAIBHOTO yria. Teopema 0 HEHTPAIBLHOM YTJIE.

Onpenenenne BIUCAHHOTO yria. TeopeMa o BIUCaHHOM YIJIE.

Teopema 00 oTpe3Kax nepecekarouxcs Xopa.

Teopema 00 ycii0BUHM BIIUCAHUS B UETHIPEXYTOJIbHUK OKPYKHOCTH.

Teopema 00 yclIOBUU ONMHCAHUS OKOJIO YETHIPEXYTOIbHUKA OKPY>KHOCTH.



IHpunosxcenue.

TpedoBaHusi K yPOBHIO NOATOTOBKH yuamuxcs VII Buga o0y4yeHusi COOTBETCTBYIOT
TpeOOBAHUSM, MPEABSBISIEMBIM K YUYSHUKAM IIIKOJIBI 001Ier0 Ha3HavueHus. [loaromy naHHas
pabouas mporpaMMa MOKeT OBITh UCTIOJB30BaHA | JUIsl 00ydeHHsI MaTeMaTuku ydarmmxcs VII
BUJIa O0yUYeHUSI.

Hetn VII Buga o0y4eHus u3-3a 0COOCHHOCTEH CBOETO ICUXHYECKOTO Pa3BUTHSI TPYIHO
yCBaMBaIOT IPOrpaMMy [0 MaTeMaTHKe B OCHOBHOM 3BeHE. B CBS3M ¢ 3TUM B MOYypOUYHOM
MJIAaHUPOBAHUH JIJIsI JaHHOTO Kjacca (pe6&nok ¢ 3I1P B 06meoOpa3oBaTeIbHOM KJIacCe MIKOJIBI),
cocTasiseTcs OOIIMH IIJIaH IS Kjlacca ¢ BKIIFOUEHHEM B HETO OJI0KOB-3agaHui mis nerei ¢ 311P,
HY>KJAIOIIMXCS B CHILYy OCOOCHHOCTEH pa3BUTHUs, B AU(PPEpeHINPOBAHHOM U UHIUBUIYATbHOM
MOJIX0/I€, TOTIOJHUTETFHOM BHUMaHUU. KpoMe Toro, B TeUeHUH Tofa MPOBOISTCS
WHIMBUIYAILHO-TPYIIIIOBBIC 3aHATHS C TEJIBIO TUKBHIAIIUY MPOOEITIOB B 3HAHMSIX yYAIIUXCS TI0
yKe npoigeHHomy Marepuany (1 uac B Heneno).

OcHo8HbIE NOOX00bI K OP2AHU3AYUU YPOKOSE 8 UHMEeSPUPOBAHHOM Kiacce 05 Oemetl VII éuda
o0byueHus:

1. TlonGop 3amanuii, MaKCUMaIbHO BO30YXIAIOIINUX aKTUBHOCTh peOeHKa, TPOOYkKAaloIIne y
HEro NOoTPeOHOCTh B MO3HABATEIBHON ACSITENFHOCTH, TPEOYIOIINX pa3HOOOpa3HOM
JESITEIbHOCTH.

2. IlpucnocobneHue TeMiia U3y4eHus yueOHOro MaTepuaia U METOI0B 00yueHHUs K YPOBHIO
pasButus neteit ¢ 311P.

NunuBryanbHbINA TOAXOI.

[ToBTOpHOE 0OBICHEHNE YIEOHOTO MaTeprala U moa00p JOTOTHUTEIBHBIX 3a/IaHUM.
[TocTosTHHOE MCITOJIE30BaHNE HATIISTHOCTH, HABOSIIUX BOIPOCOB, aHATOTHH.
Hcnonp30BaHrne MHOTOKPATHBIX YKa3aHUH, YIIPaKHEHUH.

Hcnonp30BaHre MOOIMIPEHUH, MOBBIIIEHUE CAMOOIIEHKH pe0eHKa, YKPETUIEHHE B HEM BEPHI B

No ok ow

CBOM CHJIBI.
8. IlosramHoe 00o0IIeHNE TPOIEIAHHON HAa ypOKe paboThI.
9. Hcnonp3oBaHue 3aJjaHUi ¢ ONOPOI Ha 00pa3LIbl, JOCTYIHBIX HHCTPYKIIMHA.



