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Pe3yabTaThl 0CBOCHUA Y4eOHOI'0 IpeAMeTa

Harusanas reomerpust
BrlnyckHUK Hay4uTCS:

® pacrno3HaBaTh Ha YEPTEkKaAX, PUCYHKAX, MOJIETISIX U B OKPY>KAIOIIEM MUPE IUIOCKUE U TPOCTPAHCTBEHHBIE T€OMETPUUECKHE
durypsr;

® pacrno3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO NMapajljiesienuneaa, NpaBUuabHON MUPaMUIbl, IIMIIMHIPA U KOHYCA;

® ONIpeAeSITh MO JIUHEWHBIM pazMepaM pa3BEPTKU PUTYPHI JIMHEHHBIE pa3Mephbl caMoi (GUTYyphl U HA00OPOT;

® BBIUUCIATH 00BEM MPSMOYTOIBHOTO MapaslieNenuIe/a.

Buinycknuuk nonyuum 603mM0o#CHOCMb !

®  BHIUUCTAMb 00BLEMBL NPOCMPAHCINBEHHBIX 2e0MEMPUUECKUX (hueyp, COCMABIEHHbIX U3 NPAMOY2OIbHbIX NAPAIENeNUNe008s;

®  yenybums u pazeums npeocmasieHus 0 NPOCMpPAaHCMBEHHbIX 2e0MemMpPULecKux uaypax,

®  NpUMEHAMb NOHAMUE PA36EPMKU OJI BbINOJHEHUS NPAKMUYECKUX PACUEémos.

I'eomeTpuueckue purypsl

BrlIlyCKHUK Hay4uTCS:

® [I0JIb30BAThCS SI3BIKOM I'€OMETPUU JJIs1 ONTUCAHUS MPEIMETOB OKPYKAIOIIETO MUPA U UX B3aUMHOIO PaCIIOIOKEHUS;
pacrno3HaBaTh U U300pakaTh Ha YEPTEkKaxX M PUCYHKAX TeoMeTpruueckue GUrypbl 1 X KOH(OUTypalliy; HAXOIUTh
3HAYCHUS JUTHH JIMHEHHBIX 2JIEMEHTOB (PUTYP U UX OTHOIICHUS, TpaycHYI0 Mepy yrioB oT 0 1o 180°, mpumensis
OTIpEJICIICHMsI, CBOMCTBA U MPU3HAKU (UTYP U UX IEMEHTOB, OTHOIIEHUS PUryp (paBeHCTBO, MO00KE, CHMMETPHH,
OBO-POT, NapaJUIEIbHbBIN MTEPEHOC);

® ONEpPUPOBATH C HAYAIBHBIMU MOHATUSIMU TPUTOHOMETPUH U BBITIOHATH SJIEMEHTAPHBIE ONepaluy HajJ GyHKITUSIMHU YTIIOB;

e pemiaTh 337244 Ha JJOKA3aTEeIbCTBO, ONMUPASCh HAa U3YUCHHBIC CBOWCTBA (PUTYP M OTHOIICHUN MEKy HUMH U
MIPUMEHSISI U3YUYEHHbBIE METO/IbI 10Ka3aTEIbCTB;

® pellaTh HECIIOKHBIE 3a/1a4d Ha MOCTPOCHUE, IPUMEHSISI OCHOBHBIE aITOPUTMbI IOCTPOEHUS C TOMOIIBIO LIUPKYJIA U
JIN-HEWKH;

® pelath NPOCTEUIINE MITAHUMETPUUECKUE 3a7a4l B TPOCTPAHCTBE.

Buinycknuk nonyuum 603mMo#CHOCMb:



® 081a0emb MemoOamu peuleHus 3a0ad Ha bIYUCTIeHUS U OOKA3AMEeNbCMBA: MemoOOM O NPOMUBHO20, MEMOOOM NO00OUs,
Memooom nepebopa apuanmos u MemoOoM 2eoMempudeckKux Mecm mouex,

® npuodpecmu onvim NPUMEHEHUs. ANeeOPAULecKo20 U MPUSOHOMEMPULECKO20 annapama u uoet 08UNCEHUS Npu
peuleHuu 2eomempuieckKux 3a0au,

® 061a0€eMmb MPAOUYUOHHOU CXEMOUL peuleHUs: 3a0ay Ha NOCMPOoeHUe ¢ NOMOWbIO YUPKYJIS U TUHEKU. AHATU3,
nocmpoetue, 00KA3amearbCmeo U UCCIe008aHUe, HAYYUMbCS peuams 3a0a4u Ha NOCMpOoeHue Memooom
2e0MempU1ecKo20 Mecma moyex u Memooom no0oousl; NPUobpecmu ONblm UCCIe008aHUS CBOUCME NIAHUMEMPUYECKUX
@ueyp ¢ nomMoub10 KOMNBLIOMEPHBIX NPOSPAMM, HPUOOPECMU ONbIM BLINOJHEHUS NPOEKMO8 NO MEeMAM.
«l eomempuueckue npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompesxos no gopmyner.

N3mepenne reoMeTpHYECKNX BeJTHINH
BBINTyCKHUK HAYYUTCS:
. UCTIOJIh30BaTh CBOMCTBA U3MEPECHHMS [IJTHH, TUIOIIAIeH U YTIIOB MPU PEIICHUH 3a1a49 Ha HAXOXKACHHUE JUTMHBI OTPE3Ka, JIH-
HBI OKPY>KHOCTH,
JUTAHBI TyTH OKPY>KHOCTH, TPaTyCHON MEpHI yTIa;

. BBIYUCIIATH JUTMHBI IMHEHHBIX 3JIEMEHTOB (DUTYP M UX YTIIbI, UCTIONB3Ys (DOPMYIIBI IITUHBI OKPY)KHOCTH H JITHHEI
JyTH OKPYKHOCTH, (HOPMYJIbI

iomasen Guryp;

. BBIYUCIIATH TUIOMIAIA TPEYTOIBHUKOB, MPSMOYTOJILHUKOB, MTAPAJLICIIOIPaMMOB, TPATICIIHA, KPYTOB H CEKTOPOB;

. BBIYUCIIATH JUTMHY OKPY>KHOCTH, JUTHHY TYTH OKPYKHOCTH;

. peniaTh 3a1a41 Ha JOKA3aTeIbCTBO C UCTIOIB30BaHUEM (POPMYIT JUTHHBI OKPY>KHOCTH M JUTMHBI IYTH OKPY>KHOCTH,
dbopmyn momane huryp;

. penaTh MpakTHYECKHE 3a7a91, CBI3aHHbIE C HAXOXKICHUEM I€OMETPUUYECKUX BEIHMYHH (MCIIONIB3YsI TIPU

HEO0OXOTMMOCTH CITPABOYHHUKHU U
TEXHUYECKHE CPEJICTBA).
Bvinycknuk noayuum 603MONCHOCHb !
. BLIYUCTAMb NAOWAOU uUSYp, COCMABIEHHBIX U3 08YX UIU DOee NPAMOY20IbHUKOS8, NAPANeN02PAMMO8,
mMpey20abHUKO8, Kpyed U CeKmopa,



BLIYUCTANG NAOUWAOU MHO20Y20JIbHUKOS, UCNOIb3YSI OMHOULEHUS] DABHOBETUKOCTIU,
npuobpecmu onvim npuUMeHeHus aneedpauiecKko2o U mpusoHOMempuiecko20 annapama u uoeti O8UNCeHUs npu

peuweruu 3a0a4 HA 8bIYUCTICHUE

nﬂomadeﬁ MHO20Y20/IbHUKOB.

Koopannarsl
BoinmyckHuK HayuuTCs:

BBIYUCIIATH JJIMHY OTPE3Ka M0 KOOPJUHATAM €TI0 KOHIIOB; BEIYMCIISATh KOOPAUHATHI CEPEIUHBI OTPE3Ka,;

UCIIOJIb30BaTh KOOPAUHATHBIN METOJ JJIsl U3YUEHUS CBOMCTB MPSAMBIX U OKPY>KHOCTEH.

Buinycknuk nomyuum 603moducHocmy.:

081a0emb KOOPOUHAMHBIM MEMOOOM peuleHusl 3a0ad Ha 8blYUCeHUe U 00KA3amelbCmeo;

npuobpecmu onvim UCHONb308AHUS KOMNBIOMEPHBIX NPOSPAMM OJi AHAAU3A YACHHBIX CIY4ae8 83AUMHO20 PACHONONCEHUS
OKpYIHCHOCME U NPAMBIX,

npuo6pecmu Onsvlm BblNOJIHEHUA NPOEKNI06 Ha memy «]YpuMeHeHue KOOpaMHaWIHOZO Memooa npu peuteHuu 3a0a4 HA
gbiyUCTeHUEe U OOKA3AMENbCINBON.

BexkTopsl
BrinyckHuK HayuuTCS:

ONEPHUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY U PAa3HOCTh JIByX BEKTOPOB, 3a/IaHHBIX T€OMETPUUECKHU, HAXOIUTh BEKTOP,
PaBHBII MPOU3BEAECHUIO 3aJAHHOTO0 BEKTOPA Ha YUCJIO;

HAXOAUTh JJIsi BEKTOPOB, 3aJJaHHBIX KOOPJMHATAMU: JTTMHY BEKTOpa, KOOPJUHATHI CYMMBI M pa3HOCTHU JBYX U OoJiee
BEKTOPOB, KOOPAMHATHI MTPOU3BEICHHUSI BEKTOpPA HA YHUCIIO, PUMEHSSI TP HEOOXOIUMOCTH COYETATETbHBIMN,
MIEPEMECTUTEIILHBIN U PACIIPEICIIUTENBHBIN 3aKOHBI;

BBIUUCIIATH CKAJISIPHOE MMPOU3BEICHUE BEKTOPOB, HAXOJAUTh YTOJI MEXKIY BEKTOPAMU, YCTAHABIINBATH
MEPIEHAUKYIAPHOCTD IIPSMBIX.

Bbll’ZyCKHuK noOydum 603MOICHOCNb.!

061a0emb 8eKMOPHbIM MeMOOOM Ol peuleHUs 3a0ay Ha 8bIYUCTEHUE U OOKA3AMEIbCMEO.



Conep:kanmne y4e0HOro nmpeamera

Harnsignas reomerpus.

Harnsansele npencraBiaeHus 0 NPOCTPAaHCTBEHHBIX (Urypax: Kyo, napamienenunes, npusma, nupaMmua, map, chepa,
KOHYC, nunuuAp. N3006pakenue npocTpaHcTBeHHBIX Guryp. Ilpumepsl ceuennii. Muororpannuki. IlpaBuiibHbie
MHOTOrpaHHUKU. [Ipumepsl pa3BEPTOK MHOTOIPAaHHUKOB, IWJIMH]IPA U KOHYCA.

[Tonsitue 00BEMa; enuHUIBI 00BEMA. OOBEM MPSIMOYTOJIBHOTO TIapajuieNienurneaa, Kyoa.
I'eomerpuuyeckue purypsbl.

[Ipsimble n yribl. Touka, npsimasi, IIOCKOCTh. OTpe30K, ayd. Yrod. Bunasl yrinos. BepTukanbHble U CMEXKHBIE YTJIBL.
buccekrpuca yrna.

[TapannenbHble U nepecekatoniecs npamsie. [lepnenaukynspHbie npsiMpie. Teopembl 0 MapaieIbHOCTH U
NEPIEHIUKYIIPHOCTH NpsiMbIX. IleprieniuKymnsip u HakJIoHHas K psAMoil. CepelMHHBIN NEPIEHIUKYISP K OTPE3KY.

['eometpuueckoe Mmecto Touek. CBONCTBA OMCCEKTPHUCHI YIJIa U CEPEAMHHOTO MEPIIEHIUKYISIPA K OTPE3KY.

Tpeyronsuuk. BricoTa, Menunana, OuccekTpuca, CpeIHssl JIMHUS TpeyrojbHUKa. PaBHOOEIpEeHHbIE 1 PABHOCTOPOHHUE TPEYTOb-
HUKU; CBOWCTBA U MPU3HAKU PaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO
TpeyroibHuKa. COOTHOLIEHUS! MEKy CTOPOHAMHU U YIJIaMH TPEYrOJIbHUKA.

Cymma yrioB TpeyroibHuka. Baemnue yribl Tpeyroiasauka. Teopema ®aneca. [logobue tpeyronbaukos. [IpusHaku mogoOus
TpeyroiabHuKoB. Teopema [Iudaropa. Cunyc, KOCMHYC, TAHT€HC, KOTAHTE€HC OCTPOTO YIJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA U
yriioB oT 0 1o 180°; mpuBeneHne Kk OCTpoMy yrily. Pelienre npsMoyrojibHbIX TPEYroabHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OJHOTO U TOTO K€ yIJia.
Pelienrie TpeyrojibHUKOB: TEOpPEMA KOCUHYCOB U T€OpeMa CUHYCOB. 3aMeyaTelbHbIE TOUKU TPEYTroJIbHUKA.

UYetsipéxyronpHuk. [lapamnenorpamMm, ero ceoiictBa U npu3Haku. [IpsMOyroabHUK, KBagpaT, poMO, UX CBOMCTBA U MPU3HAKH.
Tpaneuws, cpeHss TUHAS TPANICLINH.

MHoroyroJyibHuK. BelTyKible MHOrOyroiabHUKH. CyMMa yrilOB BBIITYKJIOTO MHOTOYTOJIBHUKA. [[paBUIIbHBIE MHOTOYTOJIBHUKH.



OxkpyxHocTb U Kpyr. [yra, xopaa. Cektop, cerMeHT. LleHTpanbHbIi yroj, BIUCAHHBIN YroJl, BEJIMYAHA BOMCAHHOTO YyIJa.
B3anMHOE pacnonokeHue npsaMor U OKPYKHOCTH, ABYX OKpyHocTel. KacaTenpHas u cexyas K OKpyKHOCTH, UX
CBOMCTBA. BrincaHHbIe U ONMCAHHBIE MHOTOYTOJBHUKU. OKPYXHOCTb, BIMCAaHHAs B TPEYTOJIBHUK, U OKPYKHOCTb, OITMCAHHAs
OKOJIO TPEYroJabHUKA. BIIMCaHHBIE U OIIMCAHHBIE OKPYKHOCTHU IPABUIIBHOTO MHOTOYIOJIbHUKA.

FeOMeTpI/I‘IeCKI/IC Hp606p330BaHI/I${. IlonsaTue o PaBCHCTBC (I)I/II‘yp [TonsiTue o ABUIKCHHUU:. OCCBAd U LICHTPAJIbHAA
CUMMCTpPHUH, HapaHHCHBHBIfI epeHOC, MOBOPOT. IlonsTue o HOI[O6I/II/I q)Hpr U TOMOTCTHHU.

[TocTpoeHust ¢ TOMOIIBI0 HIUPKYJIS U JIMHEWKU. OCHOBHBIE 3a/1a4M HA IOCTPOCHHUE: JIeJIEHUE OTPE3Ka MOIoJIaM; OCTPOCHHE
yriia, paBHOTO JJAHHOMY; IIOCTPOCHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM; MMOCTPOCHUE MEPIICHIUKYJIISPA K TPSIMOM; TOCTPOCHUE
OMC-CEKTPHUCHI yTIIa; IeJIEHUEe OTPe3Ka Ha N paBHBIX YacTel.

Pemrenre 3aau Ha BEIYUCIICHUE, JOKA3aTEIHCTBO U MTOCTPOSHUE C MCTIOJIH30BAHUEM CBOMCTB U3YUEHHBIX (QUTYP.
HN3mepenne reoMeTpu4ecKUX BeJIUYHH.

JlnunHa otpe3ka. PaccTosiHue OoT TOUKM 10 npsAMoid. PaccTosiHue Mex 1y mapajuieIbHBIMH HPSIMBIMHU.

[lepuMeTp MHOTOYTOJIBHUKA.

JInrHa OKpY>KHOCTH, YUCIIO M; JJIMHA YT OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEK/ly BETMUYMHON LIEHTPAJIBHOIO YIJIa U IJIMHOW JYTU OKPYKHOCTH.

[TonsiTe momanu Iiockux ¢Guryp. PaBHOcocTaBieHHBIC M paBHOBENHMKUE GUTYphl. [lnomans npsaMoyronbHuKa. Iliomamnm
na-pajuieJiorpaMma, TpPEyroJibHHMKa W Tpameuuu. [lmomaae MHOroyroiapHuka. Ilmomane Kpyra © IDIOMIAAbL CEKTOpA.
CooTHoOIIIeHHE MEXTy TUIOMIAIIMH MOI0OHBIX (DHUTYD.

Pemenue 3amay Ha BRIYMCIICHUE U I0KA3aTEIBCTBO C UCMOJIb30BAaHUEM U3YYCHHBIX ()OPMYII.
Koopannarsl.

VYpaBaenue npsamoin. Koopaunatel cepenrnbl orpe3ka. Popmyiia pacCTOSHUS MEXAY IBYMSI TOYKAMU IUIOCKOCTH.
YpaBHEHHE OKPYKHOCTH.



Bekropsl.

Jnuna (Monynb) BekTopa. PaBeHCTBO BekTOopoB. KonmuueapHbie BeKTOpbl. KoopiMHaThl BEKTOpa. Y MHOKEHHE BEKTOpA Ha
Y1CJI0, CYMMa BEKTOPOB, Pa3JIOKEHHE BEKTOPA IO IBYM HEKOJUIMHEApHBIM BekTopaM. CKaJsipHOE IPOU3BE IEHUE BEKTOPOB.

TGOpGTHKO-MHOﬁ(eCTBeHHbIe INOHATHAA.

MHO0XeCTBO, PJIEMEHT MHOXECTBA. 3aJlaHle MHOXXECTB MEPEUUCIICHUEM DJIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM.
[ToagmuoxkecTBO. OOBETMHEHNE U TIEPECEUCHHE MHOYKECTB.

DJIeMEHTbI JIOTUKH.

Omnpenenenne. AKCMOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3areabcTBO OT MPOTUBHOTO. Teopema, oOpaTHas naHHOM. [Ipumep
U KOHTPIIpUMED.

[lonstue o PaBHOCHIIBHOCTH, CJICAOBAHUU, yHOTp€6H€HPIC JJOT'M4YCCKHUX CBA3OK eciu ..., mo ..., 6 MOM U MOJIbKO 6
mom ciydae, JJIOTHYCCKUC CBA3KU U, UJIU

I'eomeTpus B HCTOPHYECKOM Pa3BUTHH.

Ot 3emnemepus k reometrpun. [ludarop u ero mkona. @anec. Apxumen. [loctpoeHue nmpaBuIbHBIX MHOTOYTOJIBHUKOB.

Tpucekuus yria. Ksaaparypa kpyra. ¥ nsoenue kyoa. Uctopust uucna n. 3onoroe ceuenue. «Havana» Epknupa. JI. Ditnep. H. U.
Jlo6aueBckuii. MicTopus msaToro mocrysara.

Y4eOHo-TeMaTH4YeCKOe NJIAHMPOBAHHE

Komn-Bo yacos
. Koxa-Bo wacoB
I'maBa Ccopeprxanue yueOHOTO MaTepuana 10 IPUMEPHOM .
no paboyeit mporpamme
nporpaMme
7 Knacc
l. HauanbHble reomeTpruiecKkue CBEeICHUS 10 10
. TpeyronbHuku 17 17
M. [TapannensHble npsMble 13 13




CooTHoOIIEHHS MEX Ay CTOPOHAMU U YIiaMu

V. 18 18
TPEYrOJHLHUKOB
[ToBTOpEeHue 10 10
HUroro: 68 68
8 Kiacc
V. YeTpIpEXYyroJIbHUKN 14 14
VI. [lnomane 14 14
VIIl. | [TomoOHBIE TPEYTOIHHUKH 19 19
VIIl. | OxpyxHOCTB 17 17
[ToBTOpEHUE 4 4
Hroro: 68 68
9 knacc
IX. BexTops! 8 8
X. Metona KoopIMHAT 10 10
XI. CoOTHOIIICHHS MEXKTy CTOPOHAMH
Y yriaMu TPEyroJibHUKA. 11 11
CkansipHO€ NMPOU3BEICHNE BEKTOPOB
XII. JInrHa OKpY>KHOCTH U ILJIOIIA b Kpyra. 12 12
XIII. | ABuxenus 8 8
XIV. | HauanbHble cBeA€HUS U3 CTEPEOMETPHUH. 8 8
006 akcnoMax TUTAHUMETPHUU 2 2
[ToBTOpenue. Pemenue 3amay. 9 9
Hroro: 68 68




