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FTEOMETPUA
NOACHUTENbHAA 3AMUCKA

FeomeTpus KaK OAUH U3 OCHOBHbIX Pa3Ae/ioB LWWKO/IbHOM MaTEMATUKM, CYLLLECTBYIOLLAA B ee Lensx
obecneyeHmn N3yyeHna CBOMCTB U Pa3mepoB GpUryp, Nx B3aMMOCBSI3el U B3aMMHOIO PaCo/IOXKeHus,
OCHOBaHa Ha 1I0rMYecKom, AoKa3aTe/IbHON TNHUK. LLeHHOCTb n3y4yeHnsa Teopmn Ha ypoBHe 6a3oBoro
0bpa3oBaHMA 3aKAKYAETCA B TOM, YTO 0Oy4YatoWmiica yuynTca NpoBoANTb AOKa3aTe /IbHble PACCyKAeHUs,
CTPOUTb SIOTNYECKME YMO3aK/IHOUYEHUA, 40KA3bIBAaTb UCTUHHbIE YTBEPKAEHMA N CTPOUTb KOHTPNPUMEPLI K
JIOMKHbIM, MPOBOAMUTb PACCYKAEHMA «OT NPOTUBHOIO», OT/INYATb CBOMCTBA OT Teopem, GOpMyIMpoBaTb
obpaTHble yTBEepXKAEeHUA.

BTopoli Lesbio U3y4yeHUss TEOPUM ABJIAETCA €€ UCMOJIb30BaHUE B KAYECTBE MHCTPYMEHTA NpU
PACcCMOTPEHUM KaK MAaTEMATUYECKUX, TAK N NPAKTUYECKMX 33434, BCTPEYAOLWMXCA B NpeaCcTaBAeHUN
XM3HU. ObyyaloLmiica AONXKEH HayYnTbCA onpeaenaTb reOMeTPUUYECKyo GUrypy, onmcbiBaTtb C/10Ba
[AHHOrO YEpPTEXKA NN PUCYHKA, HAXOAUTb MJIOLLAAb 3eME/IbHOMO Y4acTKa, NPeAcTaBAsATb 00bEM
ONTOBOJ/IOKOHHOTO Kabens uam Tpebyemble pa3smepbl raparka a4/1a aBTomobmia. ITo COOTBETCTBYET BTOPOM,
YETBEPTOM CTPOKE B U3YYEHUN FTEOMETPUN.

Mpu pelueHnmn 3a,4a4 NPaKTUUYECKOro NOBeAEeHUA 06yYaoLWNIACA YYNTCA CTPOUTb MAaTEMATUYECKNE MOAENN
YKM3HEHHbIX CUTYaUMN, MPOBOAMTb PacyeTbl N OLEHMBATb a4eKBAaTHOCTb NOJIy4aeMOoro pesynbraTa.

KpaliHe BaXKHO NOAYEPKMBATL CBA3b FTEOMETPUN C APYTMMU y4ebHbIMM NpegMeTamn, MOTUBMPOBATb
MCNONb30BaTb ONpeaeneHne reoOMeTPUYECKNX GUTyp N MOHATUN, NCNONb30BaTb NONYYEHHbIE 3HAHUA B
du13MKe 1 TeXHMKe. ITU CBA3KN Hanboee APKO NPOABAAIOTCA B TeMax «BekTopbi», « TpMroHOMeTpuyeckmne
COOTHOWeHMA», «MeTog, KoopamHaT» U «Teopema Mudaropa».

YuyebHbI Kypc «feomeTpua» BKAOYAET B ceb6A OCHOBHbIE pa3aesbl cogepaHua: «feometpryeckune
durypbl n ux cBONCTBa», «M3mepeHmne reomeTpnYecknx BEIMYMHY, « JeKapToBbl KOOPAMHATbI HA
NAOCKOCTMY», «BekTopbI», « BUKEHWUS NaocKkocTel», «MpeobpaszoBaHna nogobus ».

Ha usyyeHue KypcoBoro Kypca «Feometpua» otBogmTca 204 yaca: B 7 Knacce — 68 yacos (2 yaca B Hegento), B 8
Knacce — 68 Yacos (2 4yaca B Hezent), B 9 kKnacce — 68 4acos (2 Yaca B HeZenNto) .

COOEPXAHUE OBYYEHUA
7 KNACC
HayanbHble NoHATUA. TOYKa, NpAMasn, oTpe3oK, Ayd. Yron. Buabl yrnos. BepTukanbHble u
COoOTBeTCTBYtOWMeE yrabl. buccektpuca yrna. /lomaHasa, MHOroyrosbHUK. MapannenbHoCTb U
OCHOBATE/NIbHOCTb.
CummeTpuryHble durypol. OCHOBHbIE CBOIMCTBA OCEBOM CMMMeETPUU. [Tprumepbl cMMMeETpUn B
OKpyKatoLem mupe.
OCHOBHbI€ KOHCTPYKLMW C NOMOLLIO LMPKYAALUK U YacTen. TpeyronbHuK. Boicota, megmaHa,
HucceKkTpuca, Ux CBOMCTBA.
PaBHObeApeHHbIN U PaBHOCTOPOHHWE TPEYrosibHUKN. HepaBeHCTBO TPEYro/bHMKA.
CBOWCTBa M NPU3HAKKM paBHObeApPEHHOro TpeyronbHUKa. MNpU3HaKM TpeyronbHUKOB.
CBoicTBa M 0cobeHHOCTN aHanornin. Cymma yrna TpeyrosibHMKa. BHelwHue yrabl TpeyronbHuKa.
MpAamoyronbHbIN TpeyronbHMK. CBOMCTBO MegMaHbl NPAMOYTrONbHOTO TPEYrosbHWKA, NPOBEAEHHOTIO K
rmnoTeHyse. MNpU3HaKM paBeHCTBA NPAMOYIrO/IbHbIX TPEYroNbHUKOB. [TPAMOYroNbHbIN TPEYrONbHUK NoA,
yrnom 30°.
HepaBeHcTBa B MaTeMaTMKe: CUMBOJ TPEYro/ibHMKA, CUMBO O A/IMHE IOMAHOM, BbICTyn 0 6onbluem yrne
n 6onbluei CTOpoHe TpeyronbHUKa. MNepneHanKyNapHasa U HAKNOHHasA.
[eomeTpryecKoe pacnonoKeHne ToYeK. Yron 6UCCeKTPUCHI U cepeanHHbIN ONOPHbIN 31EMEHT,
OTpe3atoLLnii reomeTpuYecKme TOYKM MecTa.
OKpYKHOCTb U KpYT, XOpAa U ANAaMETP, UX CBOMCTBA. B3anMHoe pacnosioKeHne OKPY»KHOCTU U
npamoe. KacatesnbHasa 1 CeKyLwasa K OKPY*KHOCTU. OKPYXKHOCTb, 3anNncaHHaA B yroa. BnncaHHaa u
ONMUCaHHAA OKPYXHOCTb TPeyrosibHMKa.



8 KNACC

YeTblpexyronbHuku. Mapannenorpamm, ero npu3HaKM 1 CBOMCTBA. YacTHble cayvaun napannenorpammoB
(npsamoyronbHUK, pomb, KBagpaT), X NPU3HAKM U CBOMCTBA. Tpaneums, paBHObOKas Tpaneuus, ee
CBOWCTBA M NPU3HaKK. MpAMOYronbHasa Tpaneums.

MeTtoa yaBoeHua meaunansl. LleHTpanbHas cummeTtpua. Teopema Paneca v BbiBOAbI O
NPONOPUNOHANbHbIX OTPE3KaX.

CpefHue NMHUK TpeyronbHMKa 1 Tpaneumun. LLleHTp maccbl TpeyronbHUKa.

MNMopao6Hble TPEYroNbHUKK, KO3pdUUMeHT noaobusa. NMpnsHakm Noaobums TpeyronbHUKoB. MpumeHeHne
nofo6HbIX CPeacTB NPY NPAKTUYECKMX 3a4a4aX.

CBoiicTBa Naowaaen reometTpuyecknx puryp. Popmynbl TpeyrosbHMKa KBaapaTa, napannenorpammel,
pomba u Tpaneumn. OTHOWEHME NaoLWaaen HMKakom Gurypsi.

BblumcneHme naowanei TpeyronbHMKOB M MHOFOYro/IbHMKOB Ha KieTyaTon bymare.

Teopema MNuoaropa. NMpumeHeHne npegnoxeHunii Nudaropa Npu peleHUn NpakTUYECKMX 3a4au.

CMHYC, KOCUHYC, TAHTEHC OCTPOrO Yr/ia NPAMOYro/ibHOro TpeyroabHMKa. OCHOBHOE TPUTOHOMETpPUYecKoe
TOXAecTBo. TpuroHomeTpuueckne pyHkumm yrnos 30, 45 1 60°.

BnuncaHHble U LeHTpanbHbIe YrAbl, yrON MeXAy KacaTeslbHOM U XOPAON. Yribl MeXAy Xopaamu u
CEeKyLWMMUN. BnrcaHHble M onucaHHbIe YeTbIPEXYroNbHUKK. B3anmHoe pacnonoxeHue Ayx
OKpy»KHOCTeln. KacaHue okpykHocTen. ObLme KacaTenbHble K OKpyKatoLLel cpeae.

9 K/Z1IACC

CVHYyC, KOCUHYC, TaHreHc yrnos oT 0 go 180°. OCHOBHOE TPUTOHOMETPUMYECKOe ToXKAecTBO. Dopmy bl
npuBeaeHus.

PelweHue TpeyronbHMKoB. Teopema KOCMHYCOB M NOCNeACTBUA CUHYCOB. PelueHne NpakTUYecKmx 3agad ¢
MCMNONb30BaHMEM NPOBOAOB KOCUHYCOB M NPOBOAOB KOCUHYCOB.

MpeobpasoBaHue Nnoaobus. NMogobre COOTBETCTBYHOLLMX S/1EMEHTOB.

Teopema 0 NPOM3BOACTBE OTPE3KOB CEKLMIA, NPUBEAEHHANA HUXKE, O NPOU3BOACTBE OTPE3KOB CEKLUNM,
NPUBOAMT K KBaZpaTHOM KacaTeNbHOM.

BekTop, ANMHa (MoAyb) BEKTOPA, COHaNPaB/NeHHbIe HanpaBAeHWA, MPOTUBOMNO/IOXKHO HanpaB/eHHbIe
HanpaBAEHWA, KONIMHEAPHOCTb BEKTOPOB, PAaBHOMEPHOCTb BEKTOPOB, ONEPaLIMK Hag,
BEKTOpamu. PasmellieHMe BEKTOPA NO KOHIPECCY HEKONIMHeapHbIM BEKTopamM. KoopanHaTbl
BeKkTopa. CKanapHoe NpounsBeaeHNe BEKTOPOB, MPUMEHEHWNE AN HAXOXKAEHUA NO AJIUHE U yr1aM.

[eKkapToBble KOOPAMHATbI HA NJIOCKOCTU. YpaBHEHMA MPAMbBIX M OKPYKHOCTEW B KOOPAMUHATaX,
nepeceyeHme OKpPYyKHOCTEN K NpAMbIX. KoopAnHaTa MeToga 1 ero NpMmMeHeHue.

MpaBW/bHbIE MHOTOYroNbHUKK. [IMHA OKPY*KHOCTU. [pafycHasa 1 pagManbHan mepa yrnia, BbluMcneHune
ANVHbI AYTU OKPY»KHOCTEN. Mnowaab Kpyra, CEKTopa, CerMeHTa.

[BWKEeHUA NNOCKOCTU U BHYTPEHHEN CUMMETPUU GUTypbl (31eMeHTapHble
npeAacTasnenus). MapannenbHblit nepeHoc. NMoBopor.

NNAHUPYEMBbBIE PE3Y/IbTATbl OCBOEHMUA NPOITPAMMbI YYHEBHOTO KYPCA «TEOMETPUA» HA YPOBHE
OCHOBHOI'O OBLLEFO ObPA3SOBAHUA

JIMMHOCTHDIE PE3Y/IbTATbI
JInyHOCTHbIE pe3ynbTaTbl OCBOEHWA NPOrpammbl y4ebHOro Kypca «feomeTpuma» XxapakTepusyoTca:
1) naTprMoTMUyecKkoe BOCNUTaHUE:
C YYETOM MHTEPECA K NPOLUNOMY M COBPEMEHHOM POCCUMCKON MaTeMaTUKE, LEHHOCTHbIM OTHOLWEHMEM K
OOCTUMEHMAM POCCUMCKMX MAaTEMATUKOB N POCCUMCKOM MATEMATUYECKOM LKO/IbI, K MCNONb30BaHMUIO 3TUX
OOCTUXEHUN B APYTUX HaYKax U NPUKNAAHbIX MOHATUAX;
2) rpaXKpaHCcKoe U AYXOBHO-HPABCTBEHHOE BOCMUTAHMUE:
FOTOBHOCTb K OCYLUECTBAEHMIO COCOOHOCTENM rpakaAaHnHa U peannsaunm ero npas, NpeacTaBieHUEM
MaTEMaTMUYECKMX OCHOB Pa3BUTUA Pa3/IMYHbIX CTPYKTYP, B3rNA40B, COLMalbHbIX NpoLLeccoB obuecTsa
(Hanpumep, BbIGOPbLI, ONPOCHI), FOTOBHOCTb K 06CYXKAEHMIO 3TUX NPO6EM, NPAKTUYECKMM NMPUMEHEHNEM
OOCTUXEHMN HAaYKM, OCO3HaHUEM BaXKHOCTU MOPaIbHO-3TUYECKUX NPeobpa3oBaHMi B 4eATENbHOCTH
YYEHOro;



3) TpyaoBOE BOCNUTAHME:

YCTaHOBKa Ha aKTMBHOE y4acTue B obecneyeHnn NpakTMYecKMX 3a4a4 MaTeMaTUUYECKOM HAaNpPaBAEHHOCTH,
OCO3HAHWEM BaXKHOCTU MaTeMaTU4eCcKoro 06pa3oBaHMA Ha BCHO XKU3Hb 418 yCNewHoM NpodeccnoHanbHOM
AEeATENbHOCTU U Pa3BUTUA HEOOXOAMMbIX YMEHWNIN, OCO3HAHHbIM BbIGOPOM M MOCTPOEHMEM
WNHOMBUAYANbHON TPAEKTOPMM 06PA30BAHUA U M KUIHEHHbIX MN1TAHOB C YYETOM JIMYHbIX MHTEPECOB U
06LLEeCTBEHHOro MHEHUS;

4) acteTUYECKOe BOCNUTAHMUeE:

NMOHMMAHWE SMOLMOHANbHOMY U 3CTETUYECKOMY BOCNPUATUIO MAaTEMATUYECKUX OOBEKTOB, 3343y,
PELUEeHUN, PacCyKAEHUN, YyMEHUIO BUAETb MaTeEMATUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LeHHOCTM Hay4YHOro NO3HaHUA:

OPUWEHTALMA B AEATENIbHOCTU Ha COBPEMEHHYHO CUCTEMY HayYHbIX NpeacTaBNeHu 06 OCHOBHbIX
NPUHUMNAX Pa3BUTUA YEI0BEKA, MPUPOAbI M 0bLW,ecTBa, NOHMMaHME MAaTEMATUYECKON HayKM Kak cdepbl
AeATEeNbHOCTU, 3Tanbl ee Pa3BUTUSA U MHHOBALMOHHOCTU A5 Pa3BUTUA LUMBUIM3ALNK, BNALEHME A3bIKOM
MaTeMaTUKN U MaTeMaTUYECKOWN KyNbTYPOI Kak CpeaCcTBO NO3HAHMA MUpPaA, BAageHWe NpocTeiwnmm
HaBblKaMW UccesoBaTeNnen AeAaTeNbHOCTb;

6) rocyaapcTBeHHOE BOCMUTaHKUe, 3a60Ta 0 Ky/bType, 340P0Bbe U SMOLMOHA/IbHOM COCTOAHUM:
rOTOBIO NMPUMEHATb MaTEMATMUYECKME 3HAHUA B Pa3BUTUM CBOETO 340P0BbsA, BEAEHWUN 340p0BOro obpasa
YKU3HM (380pOBOE NUTaHME, COaNaHCUPOBAHHbBIM PEXKMM 3aHATUIN U OTAbIXA, PEryNapHan ANHAMUKA
aKTMBHOCTH), CGOPMUPOBAHHOCTbLIO HAaBbIKOB pedIEKCMU, PEBOTIOLIMOHHOCTA CBOMX NPaB Ha OWNOKY U
TaKWX e NpaB ApYyroro YenoBeKa;

7) aKonornyeckoe BocnuTaHue:

OPWEHTALMA Ha NPUMEHEHNE MaTeMaTUYECKMUX 3HAHUIN A/1A pelueHuns 3a4a4 B obiactn 6esonacHoOCTH
OKpYy)Kalowen cpeabl, NN1aHMPOBAHME MNOCTYMKOB M OLLEHKA UX BO3MOMKHbIX MOCNEACTBMIA ANA OKPYrKatoLLen
cpeabl, 0CoO3HaHMe rnobanbHOro XxapakTepa 3KOI0rMYECKUX NPOBAEM U NYTEN UX PELLEHUS;

8) aganTayma K U3MeHAILWMMCA YC0BUAM COLUAIbHON U NPUPOAHOIA cpeabl:

FOTOBHOCTb K AeMCTBUAM B YCIOBUAX HEONPEAENIEHHOCTU, NOBbILIEHME YPOBHSA KOMMNETEHTHOCTU CBOEW
yepes NPaKTUYECKYIO AeATENbHOCTb, B TOM YNC/IE YMEHME YUNTLCA Y APYIUX Ntogen, NnpuobpeTtaTh B
COBMECTHOW AeATe/IbHOCTN HOBbIE 3HaHWUSA, HaBbIKM M HaBbIKM HA OCHOBE OMbITa APYrUX;

HeobxoaAMMOCTb B NOSBAEHWUWN HOBbIX 3HaHWUI, B TOM YMcae GopMyanMpoBaTb NAEN, MOHATUSA, TMNOTE3bl 06
06beKTax M ABNEHUAX, B TOM YNC/IE PaHEE U3BECTHbIX, 0CO3HABAaTb HEAOCTATKN COBCTBEHHbIX 3HAHUI U
KOMMETEeHTHOCTEe!, N1aHMPOBaTb CBOE Pa3BUTHE;

0CO3HaBaTb CTPECCOBYHO CUTYaLLMIO, BOCMPMHUMATbL CTPECCOBYHO CUTYaLIMIO KaK BbI30B, TPebyoWwmii
KOHTPMEP, KOPPEKTUPOBATb NPUHATLIE PELUEHUA U AelcTBUA, GOPMYAMPOBATb U OLLEHMBATbL PUCKU U
nocnencTsna, GOPMMPOBATb OMbIT.

METAMNPEAMETHbIE PE3Y/IbTATbI
Mo3HaBaTenbHble YHUBEPCa/ibHbIe TEXHONOTMYECKUe AeUCTBUA
basoBble noruyeckue aencTems:

® BbIAB/ATb U XapaKTepM30BaTb OCHOBHbIE NPMU3HAKM MATEMATUYECKMX OO BEKTOB, MOACHEHWSA, CBA3M
MeXAy NOHATUAMM, GOPMYANPOBATL ONpeaeNeHNE NOHATUIN, COXPAHATb CYLLECTBEHHbIN NPU3HAK
KnaccupuKaumm, OCHOBaHUA ANA 0606LLEHMA U CPaBHEHMA CBA3EW, KpUTEPUIA NPOBEAEHUA
aHanu3a;

e BOCNPUHUMATb, GOPMYINPOBATL U NPEe0HPa30BbIBATb CYKAEHUA: NPEeAB3ATbIE U OTPULLATE/IbHbIE,
€4MHUYHbIE, YaCTHble N 06LME, YCNOBHDbIE;

® BbIABAATb MaTeMaTUYECKME 3aKOHOMEPHOCTM, B3AUMOCBA3N U NPOTMBOPEYUNA B PaKTaX, AaHHbIX,
HabNOAEHMAX U YTBEPKAEHUAX, NPeAsaraTb KPUTEPUN ANA BbIABNEHUA 3aKOHOMEPHOCTEN U
NpoTUBOpPEYNA;

e fenaTb BbIBOAbI C MCNO/b30BAHUEM JIOTUKM COXPAHEHUA, AeAYKTUBHbIX U MHAYKTUBHbIX
YMO3aKIOYEHUN, YMO3aKAKYEHUI MO aHANOMNK;

e pa3bupaTb 40KA3ATENBCTBA MATEMATUYECKMX YTBEPKAEHWUM (NPSIMbIE M NPOTUBHbIE), MPOBOAUTb
CaMoCTOATE/IbHO 06OCHOBAHHbIE A0KA3aTENbCTBA MAaTEMATUYECKUX GAKTOB, BbICTPanBaTb
aprymMeHTbl, NPUBOANTb NPUMEPDLI U KOHTPNPMMEPbI, 060CHOBbLIBaTb COBCTBEHHbIE PACCYKAEHMA;



BblI6paTb cnocob peleHns yyebHoM 3a4a4m (CpaBHMBATb HECKO/IbKO BapMaHTOB pPeLLeHUN,
BbIbMpaTb Hanbonee noaxoAALIME BapUAHTbI C YYETOM, CAMOCTOATE/IbHO BblAE/NEHHbIX).

Ba3oBble uccnegoBaTeibCckue AencTema :

MCNONb30BaTb B KAYECTBE UCCNEA0BaTE/IbCKOTO MHCTPYMEHTA NO3HAHWUA, GOPMYAMPOBaTb BOMPOCHI,
duKcnpoBaTb NpoTHMBOpeUmne, Npobaemy, CaMmoCTOATE/IbHO COXPaHATb MCKOE M CYLLECTBYIOLLEE,
dopmmMpoBaThL rMNOTE3Y, apryMEHTUPOBATbL CBOIO MO3MLNIO, MHEHUE;

NPOBECTM NO CaMOCTOATENIbHO COCTaB/IEHHOMY M/1aHy HEBONbLIOKN 3KCNEPUMEHT, Hebo blLoe
nccaefoBaHMe No YyCTaHOBEHUIO 0COBEeHHOCTE MaTeMaTUYeCKoro ob6bekTa, 3aBUCUMOCTH
06BbEKTOB Mexay coboit;

camocToAaTeNbHO popmMynnpoBaTb 0606LLEHNS U BbIBOAbI NO pe3yabTaTaM NpoBeaEHHOr0O
HabnoaeHuA, nccneaoBaHMA, OLUEHMBaTb AOCTOBEPHOCTb PE3Y/1bTAaTOB, BbIBOAOB M 0606LIEHWUI;
CNPOrHO3MpPOBaTb BO3MOXHOE pPa3BUTME NPOLLECCA, a TaKKe BblABUHYTb 60pbby O ero passuTnn B
HOBbIX YCNOBUAX.

Pa6ora c uHpopmauymeii:
BbIABNATb HEAOCTAaTOYHOCTb U U3ObITOYHOCTb MHPOPMALMM, AAHHBIX, PECYPCOB A/1A PelleHUs 3a4a4u;

BblOMpPaTb, aHANU3MPOBATb, CUCTEMATU3NPOBATb U MHTEPNPETUPOBATbL MHGOPMALIUIO PA3/IUYHbIX
BMAOB N GOpM NpeacTaB/ieHUs;

BblOpaTb popmy NpeacTaBaeHMAa HPOPMALUM U UNNOCTPUPOBATL PeLllaemble 3a1a4M CXeMamu,
Avarpammamm, MHOM rpadurKoi U UX KOMBUHALUAMM;

OLLEHUTb HaAEeXHOCTb MHGOPMALIUM MO KPUTEPUAM, MPEANOHKEHHDBIM YUUTENEM UK
chopMyNMpPOBaHHbIM CAMOCTOATE/IbHO.

KommyHUKaTUBHbIE YHUBEpPCa/ibHble TEXHONOTNYeCcKue AQVICTBMH:

BOCMPUHUMATb U GOPMYINPOBATL CYXKAEHUSA B COOTBETCTBMM C MONOKEHUAMMN U KPUTEPUAMMU
06LLeHMA, ACHO, TOYHO, FPAMOTHO BbIParKkaTb CBOI TOYKY 3PEHUSA B YCTHbIX M MMCbMEHHbIX TEKCTAX,
[laBaTb 06bACHEHUA NO X04Y peLlleHns 33434, KOMMEHTUPOBATb NOYYEHHbIN pe3ynbTarT;

B X04e 0b6Cy»KAeHNA 3a4aBaTb BONPOCHI NO CyLLECTBYHOLLEN 06Cykaaemoin Teme, npobiemam,
pelaemolit 3aga4e, BbICKa3blBaTb UAEN, LLeeHanpaBieHHbIE NOUCKOBbIE PELEHMA, CONOCTaBAATb
CBOM MHEHMA C 06CYKAEHUAMN APYIUX YYaCTHUKOB AManora, HaxoauTb apryMeHTbl U COMOCTaBNATb
no3nuun, B KOPPEKTHOM dopme GopMyIMPOBaTh PA3HOT/Iacus, CBOM BO3PAXKEHUA;

BbICOTa Pe3yNbTaTOB pPeLleHNs 3a4a4m, SKCNEePUMEHTA, UCCNEeA0BaHUSA, MPOEKTa, CAMOCTOATENIbHO
npeacepatenb ANA NpeacTaBAEHUA C yYETOM 33434 NPE3EHTALUN U CHAPYKU;

NMOHMMATb M UCMONb30BaTb NPENUMYLLECTBA KOMAHAHOM U MHANBUAYANbHOW PaboTbl NpU peleHnn
MaTeMaTUYECKUX 3aay;

NPUHATb LeNIb COBMECTHOM AeATeIbHOCTM, CMIAaHNPOBATb OPraHM3aLnIo COBMECTHOM paboThl,
onpeaenvTb BUAbI paboT, 4oroBapmBaThecs, 0b6Cy»aAaTb NpoLecc U pesyabTaTbl paboTbl, 06CyXKaaTb
MHEHWA HECKONbKUX N0AEN;

y4yacTBOBaTb B rpynnoBbix popmax paboTbl (06cyKaeHUA, 06MEH MHEHUAMMW, MO3roBble LUTYPMbI U
ApYyrue), BbINONAHATb CBOIO YacTb PaboTbl U KOOPAUHMPOBATb AENCTBUA C APYTMMM YNEeHaAMM
KOMaHAbl, OLEHNBATb Ka4eCTBO CBOEro BK/1aAa B 06N NPOAYKT MO KpUTepUam,
chopMyIMPOBAHHBIM KONNEKTUBHbBIM B3aUMOLENCTBUEM.

Peryl'lﬂTMBHble YHUBepCa/bHble TeEXHONOIrn4yeckue AEﬁCTBMﬂ
Camoopraﬂusa uma:

CamocToATENbHO COCTAaBUTb NJ1AH, aITOPUTM peLleHnn 3a4a4m (MK ero 4acTb), BbIbpaTb cnocob
peLlleHns ¢ Y4ETOM peasibHbIX PeCYpPCOB M eCTECTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTb U
KOPPEKTMPOBATbL BapUaHTbl peLleHui ¢ y4ETOM HOBOM MHGOPMaLUM.

CaMOKOHTPOIl b, SMOLUMNOHA/IbHbI i MHTENNEKT:

BNaAeTb METOAaMM CaMOMNpPOBEPKU, CAMOKOHTPONA NMPOLLECCa M NONYYEHUS Pe3y/1bTaTOB pPeLleHUs
MaTeMaTUYECKOM 3a4a4u;

npeasuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU BO3HUKHOBEHWUM 33[a4M, BHECTU
KOPPEKTUBbI B A€ATE/IbHOCTb HAa OCHOBE HOBbIX 0OCTOATENLCTB, HAWAEHHbIX OLUMOOK, BbIABNEHHbIX
BO3MOMHOCTEN;



® OLEHUTb COOTBETCTBME pe3ybTaTa AeATe/IbHOCTM NOCTaB/JIEHHOMN LeIN U YCN0BUAM, O6bACHUTb
NPUYMHY OOCTUMKEHUA UNU HELOCTUMKEHUA LENN, HAUTU OIMBKY, AaTb OLEHKY NpuobpeTeHHoOMY
onbITy.
NMPEAMETHDIE PE3Y/IbTATbDI
K okoH4YaHUI0 06yueHuA B 7 Knacce obyuvatowmiica noay4yaer cnegyrowme npeameTHble pesynbTaTbl:

Pacno3HaBaTb M3y4YeHHble reoMeTpuyeckne GpuUrypbl, onpeaensite MX B3aUMHOE PacrnosioXeHue, pucoBatb
reomeTpuyeckme Gpurypbl, BbIMONHATL YEPTEXKM MO YCA0BUIO 3a4a4M. M3mMepATb IMHENHbIE U YI10Bble
dopmbl. PeluaTtb 334341 NO BbIYUCNEHUIO AJIMHBI OTPE3KOB U CpeaHUX YI/0B.

Oenalite rpybyto oUeHKY IMHENHbIX U YIN0BbIX KPYMHbIX NPeaMeTOoB NPy onpeaeneHnmn pasmepoB KU3HM,
OTAaNeHHbIX 06 bEKTOB. ONpPeAennTb pasMmepbl 3TUX OOBEKTOB MO NOPALAKY Pa3Mepos.

CTpouTb YepTeXu ANA pelleHna reoMeTpUYecKux 3aaau.

Ncnonb3yinte cocTaBaAoLNE TPEYTO/IbHUKOB, UCMOJIb3YNTE NPU3HAKN U CBOMCTBA PaBHObOeApEHHbIX
TPEeYronbHWKOB NpW onpeaeneHnn 3a4aun.

MpoBEeCTN NOTMYECKME PACCYKAEHMA C UCNO/Ib30BAHUEM FEOMETPUYECKUX BbIBOAOB.

Mcnonb3oBaTb ypaBHEHME PaBEHCTBA NPAMOYIO/IbHbIX TPEYrO/bHUKOB, CBOMCTBOM MeM aHbl,
NPOBEeAEHHOW K TMNOTEHY3€e NPAMOYrO/IbHOrO TPEeYro/ibHMKa, B ONpeae/ieHUM reoMeTpruYeckmx 3azad.

Onpeaenntb NapanienbHoOCTb NPSIMON C MOMOLLbIO YI1a, KOTOPbI 06pasyeT ¢ HUMM
cekyuyto. OnpeaennTb NapanelbHOCTb HaNPaBEHMUA C MOMOLLbIO PAaBEHCTBA PACCTOAHMUIA OT TOYEK OZHOWM
NPAMOMN A0 TOYeK APYron Npamoi.

PewaTb 3aa4m No KneTyaTke.

MpoBeCTM pacyeT U HAXOXKAEHMEe YNCNO0BbIX N OYKBEHHbIX 3HAYEHWI YI/1I0B B FTEOMETPUYECKMX 3aa4aXx C
MCNONb30BaHMEM HEKOTOPOrO KOIMYECTBa YIN10B TPEYro/IbHMKOB M MHOTOYrO/IbHUKOB, CBOMCTB YI/10B,
06pa3oBaHHbIX NPU NepeceyeHnn AByX NapannenbHbiX CEKyLMX. PelunTb NnpakTMyeckne 3agaum no
HaXOXAEHUIO yrna.

Bnaaetb NOHATUAMM FEOMETPMUYECKOTro MecTa TOUYKK. YMeTb onpeaenunTb yron buccektpuca u
cepeaunHHbIA ONOPHbIN 3N1EMEHT K OTPE3KY, KaK reOMeTprUUecKne TOYKN mecTa.

Codopmynupyiite onpegeneHme oKpyKHOCTU U OKPYKHOCTU, XOpA U AMaMeTPa OKPYKHOCTU, UCNONb3yinTe
NX NONyYeHHble. YMeTb NPMMEHATb 3TU CBOMCTBA NPU peLleHnn 3a4au.

Bnaaetb NOHATUAMM, ONMCAHHBIMU OKONO TPEYro/ibHUKA OKPYHKHOCTU, YMETb HaXoaAUTb ee
ueHTp. Ucnonbayinte GpaKTbl 0 TOM, YTO BUCCEKTPUCHI YIN0B TPEYro/ibHUKa NepeceKkatoTc B 04HOM TOYKe, U
0 TOM, YTO CepeanHHbIe OMopPbl K CTOPOHAM TPEeYrolbHWKA NepecekatoTca B O4HON TOYKe.

BnageHue noHATMEM KacaTeNbHOM OKPYXKHOCTU, NCNOb30BaHME BbIBOAHOM ONOPbI KacaTe/IbHOM U
paanyca, NpoBeAEHHOIO K MecTy KacaHus.

Monb3ynTecb NPOCTENLLIMMMN FEOMETPUYECKMMU LLBETAMM, NOHMMANTE UX NPAKTUYECKNIA CMbICA.

MpoBeanTe OCHOBHbIE FTEOMETPUYECKME KOHCTPYKLIMMN C MOMOLLLbIO LMPKYAS M YacTen.

K oKoHuaHuIo 06yyeHuA B 8 Knacce obyyarowmiica nony4yaer cneaytowme npegmerHble pe3ynbTaTtbl:

Pacno3HaBaTb OCHOBHbIE BUAbI YETbIPEXYTONbHUKOB, UX 31EMEHTbI, UCNO/Ib30BaTb UX YC0BUA NPK
onpeaeneHnn reomeTpUYeckmx 3asau.

MpUMEHATbL CBOMCTBA TOYEK NEpPeceyeHns CPeanHHONo TPEYroNbHUKA (LLeHTPa Maccbl) ANA peLueHns
3a4auu.

BnageTtb NOHATUAMM CPeHUX IMHUI TPEYToNIbHWUKA U Tpanewunin, NPUMEeHATb UX CBOMCTBA NPU pPeLueHnn
reomeTpuyeckmx 3agad. McnonbsyiTte BbiBoabl Paneca v BbIBOAbI O NPONOPLUOHANbHBIX OTPE3KaXx,
NPUMEHANTE UX ANA NPAKTUYECKOro peLleHnn 3aad.

MpMMeHATb NPU3HAKM NoA0bMA TPeyroNbHMKOB B ONpeaeieHUM reoMeTPUYECKMX 3a4au.

Mcnonb3yiTte BbiBOAbI Ndaropa aAna pelieHns reomeTpuyecknx M NpakTMYeckmnx 3agad. Noctpontb
MaTEMATUYECKYIO MOAENb AN NPAKTUYECKUX 334,34, CAMOCTOATENbHO CAENaTb YePTEXK U HAUTH
COOTBETCTBYHOLLYIO A/INHY.

BnageTtb NOHATUAMM CUHYCA, KOCMHYCA M TaHTEHCA OCTPOro yria NPAMOYroa1bHOIo
TpeyroibHuKa. Mcnonb3yiiTe TeOPEeTUYECKUE MOHATUA A1A PELleHMA NPAKTUYECKUX 3a4au.

BbluMcnaTb (pasnnyHbIMKM METOAAMM) KBaZAPaAT TPEYroNibHUKA U KBagpaT MHOTOYro/ibHbIX GuUryp
(nonb3yaAcb, rae HEO6X0AMMO, KaNbKYNATOPOM). MPUMEHATbL NONYYEHHbIE HABbLIKM B NPAKTUYECKMX
3a/ayax.



BnageeTte NOHATUSAMM BNUCAHHOIO U LLEHTPAZIbHOTIO Yr/1a, UCNO/b3yiTe BbIBOAbI O BMMCAHHBIX Yrax, yrnax
MEXAY XOPAAMM (CEKYLLMMM) U YyIAEeM MeXAY KacaTeNlbHOM U XOpA0M Npu onpeaeneHnn reomeTpuyeckmx
3ajau.

BnageTtb NOHATUAMM ONMUCAHHOTO YETbIPEXYTO/IbHUKA, MPUMEHUTL CBOMCTBA ONMCAHHOTO
YeTblpexyronbHMKa Npu onpeaeneHnm 3agaun.

MPYMEHUTb NONYYEHHbIE 3HAHMA, HANPUMEpP — NOCTPOUTb MaTeMaTUYECKME MOAENMU ANA 33434 ONMUCAHUSA
YKM3HWU Y NPOBECTU COOTBETCTBYHOLLME PacYeTbl C MPUMEHEHMEM NOA06MA U TPUTOHOMETPUK (NONb3YACD,
roe HeobxoaMmo, KanbKynATOPOM).

K oKoHuYaHUI0 06yueHua B 9 Knacce obyuatowmiica noayyaer caegytowme npeagmeTHble pe3yabTaTbl:

3HaTb TPMroHOMETPUYECKME GYHKLIMM PaBHOYTObHbIX YI/1I0B, HAXOAUTb C UX MOMOLLIbIO Pa3/IMyHbIE
3/IEMEHTbI MPAMOYrO/IbHOIO TPEYro/IbHUKA («pa3peLlleHme NPAMOYIroJIbHbIX TPEYrosIbHUKOBY). Haxogmm (c
NMOMOLLbIO KaJIbKYNATOPA) ANIMHY U YIAbl AN HETaO/IMYHbBIX Pe3ybTaToB.

Ucnonb3yinte popmynbl NpuBeaeHNs U OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO AN HAXOKAEHUS
COOTHOLUEHUIN MEXKAY TPUTOHOMETPUUYECKUMWN BEJTUYMHAMMN.

Ncnonb3yinte BbIBOAbI CUHYCOB M KOCMHYCOB ANA HAXOXKAEHWUA Pa3/IMYHbIX 3/1IEMEHTOB TPEYTO/IbHUKA
(«peleHne TpeyronbHUKOBY), MPUMEHANTE UX NPU PELLEHUM FTeOMETPUYECKUX 3a4aY.

BnageTtb noHATUAMMK, NpeobpasyomMmMmmn noaobms, COOTBETCTBYIOLLME 3/IEMEHTbI HU B KaKyo
¢éurypy. Mcnonb3ya nonyyeHHble NoAo6usa NPor3BObHbIX PUIYP, MOXKHO COXPAHATL AMHY U HAXOANUTb
yrAbl y Takon ¢purypbl. MpumeHsaTb CBOMCTBA NOA06HbIE K MPAaKTUYECKMM 3a4a4am. YMeTb NPUBOAUTb
npUMepbl HU 04HOM GUTYPbl B OKPYKAOLLLEM MUpPE.

Ncnonb3ynTte BbIBOAbLI 419 N3TOTOBAEHWUA OTPE3KOB, A1 M3rOTOBAEHMA OTPE3KOB CEKYLUMX, ANA
KBa4paTHOM KacaTesbHOM.

Mcnonb3ynte BeKTOpa, MOHMMANTE UX FTEOMETPUYECKUIN N GUBUUYECKUIA CMbICA, MPUMEHANTE NX B PaMKax
reomeTpuyeckux n pusnyecknx 3agad. NpUMeHsTb BEKTOPHbIE CKaNspHble NpousBeaeHns ana
HaxoXXAEHWUA B AIMHY U NOA, YINOM.

Ncnonb3ynte meToa KOOPANHAT Ha NJOCKOCTU, MPUMEHATE ero B 3aBUCMMOCTU OT FTEOMETPUYECKUX U
NPaKTUYeCKMX 3a4au.

BnaaeTtb NOHATUAMM, UCXOAA U3 MHOTOYTONbHUKA, AJIMHbI OKPYXKHOCTU, ANIMHbBI AYTN OKPYKHOCTU U
paAnanbHOM Mepbl yraa, yMeTb PaccunTbiBaTb NOWAAb Kpyra U ero yacteit. [pMmeHATb NoNyYeHHble
HaBbIKW B MPAKTUYECKMUX 3a4a4ax.

Haxoascb B ocu (MK ueHTpax) cummeTpum Gurypbl, NpUMeHUTE NNOCKOCTb ABUMKEHUA B NPOCTEMLLMX
Cny4yasx.

MPUMEHUTb NOyYEHHblE 3HAHUA, HanpUMep — NOCTPOUTb MaTEMATUYECKME MOAENN ANS 33434 ONUCAHMA
YKM3HM M NPOBECTU COOTBETCTBYIOLLME BbIMUCAEHUA C NPUMEHEHNEM NOAOOHbBIX M TPUTOHOMETPUYECKUX

byHKLMI (NoNb3yACh, rae HeobXoANMMO, KaNbKyNATOPOM).
TEMATUYECKOE NMNIAHUPOBAHUE

7 KIACC
Ne HasBanue pa3znenoB u Tem KosmaecTBo wacoB DnexTpoHHbIE (LUPPOBHIE)
n/n IpOrpaMMmbl Bcero | KoHTposbHble o0Opa3oBaresibHbIE PECYPChI
paboTbl
1 [Ipocreiinme reoMeTpudecKue 14 bubnuorexa LIOK
(GUrypsl U UX CBOWCTBA. https://m.edsoo.ru/7f415e2e
N3mepenune reoMeTpudecKux POIII https://resh.edu.ru/
BEJNINYHH
2 TpeyronbHukH 22 1 bubnuorexa LIOK
https://m.edsoo.ru/7f415e2e
POIII https://resh.edu.ru/
3 [TapannenbHble psIMbIE, JJINHHBIE 14 1 bubmuorexa [JOK
YTJIOBBIE TPEYrOJIbHUKH https://m.edsoo.ru/7f415e2e
POIII https://resh.edu.ru/
4 OKpyXHOCTb U KpYT. 14 1 bubmuotexa [JOK
I'eomeTpuueckue MOCTPOCHUS https://m.edsoo.ru/7f415e2e
POIII https://resh.edu.ru/
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5 [ToBTOpEeHue, 06001IeHNE 3HAHUI 4 bubnmnoreka [JOK

https://m.edsoo.ru/7f415e2e
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8 KIIACC

Ne HasBanue pasnenos u rem KosnuecTBo yacos OnextpoHHbIe (IU(PPOBEIE)

n/n IIPOrpaMMbl Bcero | KontponbHbie 00pa3oBaTENIbHbBIE PECYPCHI

paboThI

1 YeTplpexyroJIbHUKN 12 1 bubnuoreka [IOK

https://m.edsoo.ru/7f417e18
POIII https://resh.edu.ru/

2 IInomans. HaxoxaeHue miomaaei 14 1 bubmnoreka LIOK
TPEYroJbHUKOB U MHOTOYTOJIbHBIX https://m.edsoo.ru/7f417e18
buryp. POIII https://resh.edu.ru/

3 Teopema daneca 1 BEIBOJIBI O 15 1 bubmmoreka [JOK
MIPONOPIIMOHABHBIX OTPE3KaX, https://m.edsoo.ru/7f417e18
MOJIOOHBIX TPEYrOJIbHUKAX POIII https://resh.edu.ru/
[Tnomanu mogoOHBIX GUrypsl

4 Teopema ITudaropa u Havamo 10 1 bubnuorexa [JOK
TPUTOHOMETPHU https://m.edsoo.ru/7f417e18

POIII https://resh.edu.ru/

5 VYrubl B OKpyKHOCTU. Brincannsie n 13 1 bubmuoreka [JOK
OTMCAHHbBIE YEThIPEXYTOJIbHHUKH. https://m.edsoo.ru/7f417e18
KacarenbHble K OKPY)KHOCTH. POIII https://resh.edu.ru/
Kacanue okpyxHoCTEN

6 [ToBTOpEeHuE, 0000IICHNE 3HAHUI 4 bu6mmoreka [IOK

https://m.edsoo.ru/7f417e18
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9 KI1ACC

No Haspanue pasneno u Tem nporpammbl | KonmmuecTtBo dacoB DnexTpoHHbIe (UG POBHIE)

/11 Bcero KonTponeHeie o0pazoBaTebHBIE PECYPCHI

paboThI

1 Bekropsr 12 1 bubmuorexa IIOK

https://m.edsoo.ru/7f41al2c
POII https://resh.edu.ru/

2 JlekapTOBbBIC KOOPAMHATHI Ha 9 1 bubmuorexa IIOK

IUIOCKOCTH https://m.edsoo.ru/7f41al2c
POUI https://resh.edu.ru/

3 Tpuronomerpus. Teopembl 16 1 bubnuorexa [IOK
KOCHHYCOB M CHHYCOB. Perienue https://m.edsoo.ru/7f41lal2c
TPEyroJbHUKOB POUI https://resh.edu.ru/

4 [IpaBuipHBIE MHOTOYTOJIBHUKHU. 8 bubnuorexa LIOK
JlmuHa OKPY>KHOCTH U IIJIONIA]Th https://m.edsoo.ru/7f41al2c
Kpyra. Beruuciienue mioniauei PDIII https://resh.edu.ru/

5 [TpeoOpazoBanHue Mo00HSL. 10 1 bubmmnoreka LIOK
MeTpudeckue COOTHOILICHHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH POUI https://resh.edu.ru/

6 JIBMOKCHMS TIJIOCKOCTH 6 bubnurorexa [IOK

https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/

7 [ToBTOpEeHue, 06001IeHNE, 7 1 bubnunorexa LIOK
CHCTEMAaTH3aIis 3HAHUH https://m.edsoo.ru/7f41al2c
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