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FrEOMETPUA
NOACHUTENbHAA 3AMUCKA

FeomeTpus KaK OAUH U3 OCHOBHbIX Pa3AesioB LWWKOJ/IbHOM MaTeEMaTUKM, MMEIOLLNIA CBOEN Le/bio
obecneunTb U3yYeHMe CBOMCTB U pasmepoB GUryp, UX OTHOLLEHUI M B3aAUMHOE PacrnosioXeHne, onnpaeTcs
Ha NOTMYECKYto, AO0KA3aTENbHYO INHUIO. LLeHHOCTb M3yYeHUsa reoMeTpUmM Ha YPOBHE OCHOBHOTO obLiero
06pa3oBaHMA 3aKNHOYAETCA B TOM, YTO 0Oy4YatOLWMINCA YUUTCA NPOBOAUTL AOKA3aTENbHbIE PACCYKAEHMA,
CTPOWUTb JIOTUYECKME YMO3aKNOUYEHUSA, 0Ka3biBaTb UCTUHHbIE YTBEPXKAEHWUA U CTPOUTb KOHTPNPUMEPSI K
JIOMKHbIM, MPOBOAMTb PACCYKAEHMA «OT NPOTUBHOIO», OT/INYATb CBOMCTBA OT NPU3HaKoB, GOpPMyIMpPoBaTb
obpaTtHble yTBepKaeHnsa. Ocoboe 3HaYEeHUEe A0KA3aTeNbHAA NNHMA MMeeT ANA YraybNEHHOro U3yyeHusa
MaTEMATUKMU.

Llenbto n3yyeHna reoMmeTpmumn ABASETCA UCMOb30BAHME €€ KaK MHCTPYMEHTA NPU PeLleHUn Kak
MaTEMATUYECKMX, TaK MU NPAKTUYECKUX 33434, BCTPEYAIOLINXCA B peasibHOM KU3HU. Obyyatowmiica goKeH
Hay4YUTbCS ONpeseNnsiTb reOMEeTPUYECKYIO GUTYpPY, ONUCLIBATb C/IOBAMU YEPTEK WU PUCYHOK, HANTH
naowanb 3eMebHOro Y4acTKa, PaccynTbIBaTb HEOBXOANMMYIO A/IMHY ONTOBOJIOKOHHOIO Kabensa nnu
Tpebyemble pazmepbl rapaxka 41a aBToOMobuAA. DTOMY COOTBETCTBYET BTOPaAA, BbIMUCAUTEIbHAA IMHUA B
N3yyeHun reomeTpun. Mpu pelneHnn 3a4a4 NPakTUYECKOro XxapakTepa 06y4aoLWmUinca yuynTca CTPoOUTb
MaTEMATUYECKME MOENN PEAJIbHBIX }KU3HEHHbIX CUTYaLUIA, NPOBOAUTL BbIYUC/IEHWUA U OLLEHUBATL
a[eKBaTHOCTb NONYYEHHOro pe3ynbTaTa.

OcobeHHOCTb y4ebHOro Kypca yrnybnéHHOro nsyyeHmna reomeTpmmn COCTOUT B TOM, YTO obyyatomecs He
NPOCTO 3HAKOMATCA C ONpeAeNEHHbIMU NOHATUAMM, @ YBEPEHHO 0BAaAeBatOT UMM, CyLLecTByrOLME TEMbI
nporpammbl 6a30BOro Kypca reomeTpmm n3yyarTca Ha bonee rnybokom yposHe, a obyyatowmecs
npuobpeTaroT yMeHMA, NOMOratoLLme MM YBEPEHHO NPUMEHATb CBOWM 3HAHMA He TO/IbKO B MaTeMATUKeE, HO
N B CMEXHbIX NpegMmeTax, npexae scero pusmke n MHPopmaTHKe, a TaKKe NOJIb30BaTbCA NOJAYUYEHHbIMU
3HAHUAMU NPU PeLlEeHUN NPAKTUYECKNX 3a4aM.

CornacHo yyebHoMy nnaHy B 7—9 Knaccax u3yyaetca yraybnéHHbln yuebHbl Kypc «feomeTpua», KOTopbIi
BKJ/IIOYAET C/leAytoLLMe OCHOBHbIE pa3aenbl cogepKaHua: «Hauana reometpumn», « TpeyronbHUKN»,
«OKPYXHOCTbY, «4eTbIPEXYroNbHUKNY, «[loaobue», «InemeHTbl TPUroHoMeTpumn», «MaoLaany, a TakKe
«MeTtopa KoopaMHaT», «BeKTopbl», «Mpeobpa3oBaHUs NAOCKOCTUY.

Ha nsyyeHue yyebHoro Kypca «eomeTpusa» otsoantca 306 yacos: B 7 Knacce — 102 yaca (3 yaca B
Hepaento), B 8 Knacce — 102 yaca (3 yaca B Hegenio), B 9 Knacce — 102 yaca (3 yaca B Hegento).

COOEPXAHUE OBYYEHUA
7 KNACC
Hauana reometpumu

NcTopma BOSHMKHOBEHMA N pa3BUTUA reomeTpun. HavanbHble NOHATUA reomeTpumn. Touka, npamas,
OTpe30K, Ny4. NoHATME 06 aKcMome, Teopeme, A0Ka3aTeNbCTBe, OonpeaeneHun.

B3avmHOe pacnonokeHue ToYeK Ha NPAMON. M3mepeHue ganHbl OTPe3Ka, PAacCTOAHUE MeXAy TOYKaMM.

MNMonynnockocTb 1 yron. Buapl yrnos. UamepeHue BennUmH yrnos. BepTuKanbHbie U CMEKHbIe YIbl.
MapannenbHble M NepneHaMKyNapHble NpAMble. PaccToAHME OT TOYKKM 4,0 Npamoi. buccektpuca yraa.

NomaHas. Bugbl nomaHbix. JanHa nomaHon. MHOroyronbHUKKW. llepumeTp MHOroyronbHUKa. MoHATMe o
BbINYKAbIX N HEBbLIMYKAbIX MHOFOYro/1bHUKaXx.

MepBMYHbIE NPeaCTaBNEHNA O PAaBEHCTBE PUTYP, X PACNONOKEHUU, CUMMETPUMN.

MpocTteiwmne NocTpoeHUsa. UHCTPYMEHTbI ANA U3MEPEHUIA U NOCTPOEHUN.

TpeyronbHUKu

Buabl TpeyronbHUKOB: OCTPOYrO/ibHble, MPAMOYTrO/IbHble, TYNOYroNbHble, paBHObeapeHHble,
paBHOCTOpPOHHUWeE. MeanaHa, bucceKkTpuca 1 BbICOTa TPEYronbHMUKA.

PaBeHCTBO Tpeyro/sbHMKOB. epBbiii U BTOPON NPU3HAKM PaBEHCTBA TPEYroNbHUKOB. PaBHobeapeHHble
TPEyro/sibHUKM U UX CBOIMCTBA. [pn3HaK paBHObeApPeHHOro TPeyroibHMKa. TPEeTUN NPU3HAK PaBEHCTBA
TPeyro/sbHUKOB.

CooTHOLWeEeHNA Mmexay CTOPOHaMM 1 yraamn TpeyrosbHUKa. HepaBeHCTBO TpeyrosibHMKa. HepaBeHCTBO O
AJIMHE NOMaHOMN.

CummeTpuryHble ¢urypbl. OCHOBHbIE CBOMCTBA OCEBON CUMMETPUN. [NpmMmepbl CUMMETPUN B
OKpyKaloLwem mupe.



MapannencHble npambie. Cymma yrnoB MHOTOYroJibHMKA

MapannenbHOCTb NPAMBbIX, UCTOPUYECKME CBEeAEHMA O NOoCTynaTe EBKAnAa u o ponun JlobayeBcKoro B
OTKPbITUM HEEBKNINA0BOM reomeTpmn. CBOMCTBA M NPU3HAKM NapanienbHbix npambix. Cymma yrnos
TpeyronbHWKa. BHewHWe yrabl TpeyronbHuKa. Cymma BHYTPEHHUX YI/10B MHOFOYro/IbHMKA M CymMMa
BHELUHWX YI10B BbINMYKJA0ro MHOTOYro/IbHUKa.
MpamoyronbHble TPEYroNbHUKHU

MpW3HaKK paBeHCTBa NPAMOYFrO/IbHbIX TPEYroNbHUKOB. [epneHanKynap 1 HaknoHHasA. CBOMCTBO
MeMaHbl NPAMOYro/IbHOro TPeYro/ibHUKa, NPoBeAEHHON K rMnoTeHy3e. [pAMOYronbHbI TPEYroibHUK €
yrnom B 30°.
OKpYKHOCTb

MOHATNA OKPYKHOCTU N KPyra. INEeMEeHTbl OKPYKHOCTM U Kpyra: LEHTP, paguyc, AMameTp, Xopaa, Ux
CBOWMCTBA. B3aMmHOe pacnonoxKeHne OKpPYKHOCTM M NPAMON. KacaTenbHasa 1 CeKyLwan K OKPYKHOCTH.
OKpY*KHOCTb, BNMUCaHHas B yron. Mpocteniume NOCTPOEHMA C NOMOLLbIO LIUPKYNA U IUHENKMN.
FreomeTpuyeckme mecra ToyeK

lMoHATME O reoMeTPUYECKOM MecTe ToYeK. Nprmepbl reoOMeTPUYECKMX MECT TOYEK Ha NIOCKOCTY.
BuccekTpuca yrna u cepeanHHbIN NepneHaANKYNAP K OTPE3KY KaK reoMeTpruYeckme mecTa TOYeK.
OnuncaHHaA OKPYKHOCTb TPEYrosibHUKa, e€ LeHTp. MeToa reoMeTpuYecKnX MeCT TOYEK NPU peLleHnmn
reoMmeTpuyecKmx 3agau.
MocTpoeHusa c NOMOLbIO LUPKYIA U IMHEUKH

NcTopuyeckmne ceepeHmAa. O6OCHOBAHMA NPOCTEMLLIMX NOCTPOEHMN, STaMbl 334341 HA NMOCTPOEHMS,
peleHne 33434 Ha NOCTPOEHME LUPKYAEM U IMHENKON.

8 KNIACC

YeTbIpEXYroNbHUKHN

Mapannenorpamm, ero NPM3HaKuU 1 CBOMCTBA. MNPAMOYronbHUK, pomb, KBaapaT, X MPU3HAKM U CBOWUCTBA.
Tpaneuus. PaBHobeapeHHas Tpanewumsa, eé cBOMCTBa M NpU3HAKK. NpamoyronbHaa Tpaneuma. CpegHan
NNHUA Tpaneumu.
CpegHAa nnHUA TpeyronbHMKa. MeToa yaBoeHMA megmaHbl TpeyroabHUKa. Teopema o nepeceyeHnn
MeZMnaH TpeyrosbHuKa.
Teopema ®aneca, Teopema 0 NPONOPLUUOHANbHBIX OTPe3Kax. Teopema BaprMHbOHa A8 NPOU3BOJIbHOIO
YeTbIPEXYroNbHUKaA.
LeHTpanbHO-cuMMeTpUYHbIE PUrypbl.
MNopobue

Moaobue TpeyronbHUKOB, KOapPuuneHT nogobua. NMpusHakm nogobua TpeyronbHUKoB. MpumeHeHne
nofobua npu peweHnn reoMeTpPUYECKUX U MPAKTUYECKUX 334au.
Maowapb

MoHATHe o nnowaan. CeBoOMCTBA Naowanen reometpudeckmx eouryp. Mpoctenwme popmynsl ana naowaam
TPeyronbHWKa, Napannenorpamma, pomba v tpaneumu. Naowaamn nofobHbix puryp. OTHOLWEHME
naowaaen TpeyronbHUKOB.
Teopema Mudaropa

Teopema Mudaropa. NMpumeHeHne Teopembl MNudaropa npu peLeHnn NpPakTUYeCcKnx 3agad.
dnemeHTbl TPUroHOoMeTpUun

CWMHYC, KOCUHYC, TAHTEHC M KOTAHFeHC OCTPOro yraa NpAMOYro/sibHOro TPeyroabHMKa.
TpuroHomeTpuyeckme dyHKuum yraos B 30°, 45° 1 60°. TMponopunoHanbHble OTPE3KM B NPSMOYTrObHOM
TpeyroabHuKe.
Yrnbl n 4eTbIPEXYroIbHUKK, CBA3AHHbIE C OKPYXKHOCTbIO

BnucaHHble U LeHTPanbHbIE YIAbl, YTON MEXAY KacaTesIbHOM U XOPA0N. Yr/ibl MeXAy XOopAamu 1
CeKyWwuMU. BnnucaHHble M onncaHHbIe OKPYXKHOCTU TPEYrO/IbHUKA U YeTbIPEXYroNbHUKKU. CBOMCTBA U
NPWU3HAKKW BNMCAHHOTO YeTbIPEXYroNbHUKA. B3aMmHoe pacnonoxeHune AByx OKpyKHOCTel. KacaHne
OKpy»HocTel. ObLme KacaTebHbIe K ABYM OKPYKHOCTAM.

9 KNIACC

PeweHune TpeyronbHUKoB
CuHyc, KocnHyc, TaHreHc yrnos ot 0° go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAEeCTBO. Popmy bl
npueeaeHus. PeweHune TpeyroabHUKOB. Teopema KOCMHYCOB M Teopema CUHYCOB. PelleHne npakTU4yecKux



33434 C UICNONb30BaHMEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB. PelueHne 3a4a4 reoMeTpruyecKo
ONTUKW.

TpuroHomeTpuyeckme Gpopmynbl ANs NAOWAAM TPEYroNbHMKA, Napannenorpamma, pomba, Tpaneuumu.
dopmyna lepoHa. Popmyna naowagm BbiMyKAOro YeTblPEXYTrONbHUKA.

MNopobue TpeyronbHUKOB

XopAabl M noaobHble TPeyroNibHUKN B OKPYXKHOCTU. Teopema 0 Npon3BeLeHNN OTPE3KOB XOpA, TEOPEMbI O
npounsBeLeHNN OTPE3KOB CEKYLLMX, TEOpeMa O KBaZpaTe KacaTeNbHON. MpuMeHeHWe Npu peleHmm
reomeTpuyeckmx 3agay. Teopemsol Hesbl 1 MeHenas. NNoHATHUE O rOMOTETUM.

MeTtop KoopaUuHaT

YpaBHeHWE NPSMON Ha NJIOCKOCTU. Yr10BON KO3POUUMEHT 1 CBOOOAHbLIN YNeH, UX reOMETPUYECKUIA
cMmbicA. MapannenbHOCTb M NepPneHAMKYAAPHOCTb NPAMbIX (Yepes yrnoBon Ko3apduUneHT).

YpaBHeHUE OKPYKHOCTU. HaxoxaeHne nepecevyeHnn OKPYKHOCTEN M NPAMbIX B KoopAanHaTax. Popmyna
PaCcCTOAHMA OT TOYKM A0 NpAMoii. MNnowaab Nnapannenorpamma B KOOpANHATAX, NOHATME 00
OpPUEeHTUPOBAHHOM Naowaau. NMpumeHeHWe meToaa KOOPANHAT B NPAKTUKO-OPUEHTUPOBAHHbIX
reomeTpuYecKmx 3aadax.

BeKTopbl

BekTopbl Ha Nn0ocKoCTU. CNOXKEHWNE U BblYMTAHME BEKTOPOB — NpaBuaa TPEYrosibHUKa u
napannenorpamma. YMHoKeHne BeKTopa Ha uncno. KoopamHatol BeKTopa. CoXKeHMe U BblYUTAHUE
BEKTOPOB, YMHOMEHWE BEKTOPA HA YMCNO B KoopAaMHaTax. [pumeHeHne BEKTOPOB B PU3MKE, LEHTP MacC.
MoHATHe o 6asuce (Ha NaockocTh). PaznoxkeHna BekTopos no 6asuncy. CkanapHoe npounsseaeHme
BEKTOPOB, FEOMETPUYECKMI CMbIC/T U BblPa*KeHWE B AEKAPTOBbIX KOOpANHATaxX. ANcTpMbyTMBHOCTD
CKanApHoro npomnssegeHma. CkanapHoe nponsseaeHme 1 npoeumpoBaHune. NpumeHeHMe CKaNAPHOro
npou3BeaeHNA BEKTOPOB A HAXOXKAEHNA AJINH U YTN0B. PelleHne reomeTpnyeckmnx 3a4ay C NOMOLLbHO
CKanApHOro nponssegeHus.

ONVHa OKPY}KHOCTM U NAOLWAAb Kpyra

MpaBnabHbIE MHOFOYTONbHUKKU. [INHA OKPYKHOCTU. [pagycHaa u paguaHHaa mepa yrna, BblducaeHne
AZIVMH oyT OKpY*KHOCTeNn. Maowanb Kpyra, CEKTopa, cermeHTa. Mictopmyeckune ceeaeHunsa o6 nsmepeHmnm
OJIMHbBI OKPYXXHOCTM M NAOWAAn Kpyra.

ABUXKEeHUA NNOCKOCTU

LeHTpanbHaa cummeTpma. LeHTpanbHO-cuMMeTpuyHble ¢urypbl. NMosopoT. Ocesada cummeTpua. durypel,
CMMMETPUYHbIE OTHOCUTENBHO HEKOTOPOM ocK. [lapannenbHbli nepeHoc.

MoHATNe OBUXKEHUA M ero cBOMCTBA. PaBeHCTBO ¢uryp. MNpoAasaeHUA CUMMETPUN B NPUPOLE, KUBOMUCH,
CKY/IbNTYpPE, apXmuTeKkType. Komnosmummn gsukeHuni (npoctenwime npumepsl). MpumeHeHne B
reoMeTpMYECKMX 3a4a4ax.

NNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA NPOrPAMMbI YYEBHOIO KYPCA «TEOMETPUA» HA
YrNYBNEHHOM YPOBHE OCHOBHOIO OBLLEFO OEPA30OBAHMUA
NIMMHOCTHDIE PE3Y/IbTATbI

JInyHOCTHbIE pe3ybTaTbl 0OCBOEHUA NPOrpPaMmMbl MO MaTeMaTUKE XapaKTepU3YyIOTCA B HACTU:
1) naTpMOTUYECKOro BOCNUTAHUA:
NPoABNEHNEM UHTEPECA K NMPOLLIOMY U HAaCTOALWEMY POCCUMCKOM MATEMATUKM, LEHHOCTHBIM OTHOLIEHWEM
K AOCTUMKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM LWKO/bI, K UCMONb30BAHUIO 3TUX
AOCTUNKEHUM B A PYIMX HAYKaxX U MPUKNALHbIX chepax;
2) rpaXKAaHCKOro U AyXOBHO-HPABCTBEHHOr0 BOCNUTAHUA:
FOTOBHOCTbIO K BbINO/IHEHWUIO 06A3aHHOCTEN FparkAaHMHA U peanunsalmm ero npas, NPeACcTaBeHUEM O
MaTeMaTUYECKUX OCHOBAX GYHKLMOHUPOBAHUSA Pa3NYHbIX CTPYKTYP, ABNEHWUI, NpoLeayp rpaxaaHCcKoro
obuwecTtBa (Hanpumep, BbIGOPbI, ONPOCHI), FOTOBHOCTbIO K 0OCYXKAEHWIO 3TUYECKUX NPOoBaEM, CBA3AHHbIX C
NPaKTUYECKUM NPUMEHEHNEM LOCTUHKEHUIN HAYKWU, OCO3HAHMEM BAXKHOCTU MOPAJIbHO-3TUYECKNUX
NPUHLKUMNOB B A€ATE/IbHOCTU YYEHOTO;
3) Tpya0BOro BOCNUTaHUA:
YCTaHOBKOW Ha aKTMBHOE y4acTUE B PELLUEHUMN NPAKTUYECKMX 33434 MaTeMATUUYECKON HaNpPaBNeHHOCTH,
OCO3HaHMEM BaYKHOCTU MATEMATUYECKOro 06pa3oBaHMA Ha NPOTANKEHUN BCEMN KMU3HW ANA YCNELHON
npodeccMoHanbHON AEATENbHOCTM U PA3BUTUEM HEOBXOAUMbIX YMEHMN, OCO3HAHHbIM BbIGOPOM M



NOCTPOEHMEM UHAMBUAYANbHOM TPAEKTOPUMN 06Pa30BaHMNSA U 3 KM3HEHHbIX M/1IAHOB C YYETOM JIMYHbIX
MHTepecoB M 0bLLEeCcTBEHHbIX NOTpebHoCTeN;

4) 3cTeTUYECKOro BOCNUTaHUA:

CNOCOBHOCTbIO K SMOLMOHANbHOMY M 3CTETUYECKOMY BOCMPUATUIO MaTeEMATMUYECKMX 06bEKTOB, 3aJau,
PELIEHNI, PacCcyXAEeHUN, YMEHUIO BUAETb MaTEMATUUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE;

5) ueHHOCTel Hay4YHOro NO3HaHUA:

OpueHTauuein B AeATE/IbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4HbIX NPeAcTaBAeHni i 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BMTUA YeT0BEKA, NPUPOAbLI M 06LecTBa, MOHUMaHUEM MaTEMATUUYECKOM HayKKM Kak
chepbl YeNOBEYECKOMN AEATENIbHOCTU, 3TAaNoB €€ Pa3BUTUA U 3HAYMMOCTM ANA Pa3BUTUA LMBUIN3ALUN,
OB/lafleHNEM A3bIKOM MaTEMATUKN U MaTEMATUUYECKOM Ky/IbTYPOI KaK cpeaCcTBOM NO3HaHUA MUPa,
OB/lafleHNEM HaBblKaMM UCCNe0BaTENbCKOM AeATeNbHOCTY;

6) dpusnueckoro socnutaHua, GopMupPOBaAHUA KYNbTYpPbl 340P0BbA U IMOLMOHANIbHOTrO 61arononyuma:
FOTOBHOCTbIO MPUMEHATb MaTeMaTUYEeCKME 3HAHWUA B MHTepecax CBOEro 3/10p0Bbs, BeeHWNs 340Pp0BOro
obpa3sa *n3Hu (300poBoOE NUTAHME, COANAHCUPOBAHHBIN PEXMUM 3aHATUIN N OTAbIXA, PErysapHasn
dur3MYecKkan akTMBHOCTb), CGOPMMUPOBAHHOCTbIO HaBblKka pedieKcun, MPpU3HaHMEM CBOEro NpaBsa Ha
OLIMBKY M TaKOro e Nnpasa APYroro YeN0BeKa;

7) 3KOI0rMYeCcKoro BOCNUTAHUA:

opueHTauMen Ha NPUMEHEHNE MaTEMATUYECKUX 3HAHWUI ANA pelleHnn 3a4a4 B 06/1aCTU COXPaHHOCTH
OKpYy)Katowen cpeabl, NNaHMPOBAHUA NOCTYNKOB M OLEHKU X BO3MOXKHbIX NOCNEACTBUN A1 OKPYXKatoLwen
cpeabl, 0OCO3HAHWEM rN06aNbHOTO XapaKTepa 3KO/I0rMYEeCKUX Npobaem 1 NyTen Ux pelleHuns;

8) aganTaummn K U3MeHAILWUMCA YCI0BMAM COLMa/IbHO U NPUPOAHOIA cpeabl:

FOTOBHOCTbIO K IeMCTBUAM B YC/IOBUAX HEONPEAENEHHOCTM, NOBbLIWEHUIO YPOBHSA CBOEM KOMMNETEHTHOCTH
yepes NPaKTUYECKYIO AeATEeNbHOCTb, B TOM YNC/IE YMEHME YUNTLCA Y APYTUX Ntogen, NnpuobpeTtaTh B
COBMECTHOW AeATeNIbHOCTU HOBbIE 3HAaHWUSA, HAaBbIKU M KOMMETEHLMM U3 ONbITa APYruX;

HeobxoAMMOCTbi0 B GOPMMPOBAHUU HOBbIX 3HaHWI, POPMYINPOBATL UAEU, MOHATUA, TMNOTE3bI 06
06beKTax M ABNEHUAX, B TOM YNC/1e paHEE HEU3BECTHbIX, 0CO3HaBaTb AePULUTbI COBCTBEHHbIX 3HAHWU U
KOMMETEeHTHOCTeM, N1IaHMPOBaTb CBOE Pa3BUTHE;

CNoCcOBbHOCTLIO 0CO3HABaTb CTPECCOBYIO CUTYaLMIO, BOCMPUHUMATb CTPECCOBYHO CUTYaLMIO KaK Bbi30B,
TpebyowWwmii KOHTPMEP, KOPPEKTUPOBATL MPUHUMAEMbIE PELLEHUA U AeCTBUA, GOPMYNMpPOBaTh U
OLEeHMBATb PUCKM 1 NocneacTsma, GopMMpPoBaTb ONbIT.

METANPEAMETHbDIE PE3Y/IbTATDI
B pe3ynbTate 0cBOEHMA NPOrpamMmmbl N0 MaTeMaTMKe Ha YpOBHE OCHOBHOro obuero ob6pasoBaHua y
obyuatoueroca 6yayT chopmmpoBaHbl MeTanpeaMeTHbIE Pe3ynbTaTbl, XapaKTepU3yoLWMecs oBlageHnem
YHMBEPCaNIbHbIMW NO3HABATENIbHLIMU AENUCTBUAMM, YHUBEPCANIbHBIMW KOMMYHUKATUBHbBIMU AEWCTBUAMMU U
YHMBEPCANbHbIMWU PEFYNATUBHBIMU AENCTBUAMM.

Mo3HaBaTenbHble yHUBepPCa/ibHble yyebHble aeincTBua
basoBble noruyeckme aencTeus:
® BbIAB/ATb U XapaKTepPM30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUYECKMX OOBEKTOB, MOHATUN,
OTHOLUEHUIM MeXAY NOHATUAMMU, GOPMYANPOBATb ONpeaeeHUA NOHATUN, YCTaHABANBATD
CYLLLECTBEHHbIN NPU3HAK KnaccuduKaLumMm, OCHOBAHUA ANA 0606LLEHMA U CPAaBHEHMUA, KpUTEPUM
NPOBOAUMOrO aHaN3a;
e BOCMNPUHUMATb, GOPMYANPOBATL M NPe0bPa30BbIBATb CYKAEHWUA: YTBEPAUTENbHbIE U
oTpuLaTeNbHbIE, eANHUYHbIE, YAaCTHbIE U 0OLLME, YCNOBHbIE;
® BbIABAATb MaTeMaTUYECKME 3aKOHOMEPHOCTM, B3AUMOCBA3N U NPOTMBOPEYUNA B PaKTaX, AaHHbIX,
HabNOAEHMAX U YTBEPKAEHUAX, NpeasiaraTb KpUTEPUN ANA BbIABNEHUA 3aKOHOMEPHOCTEN U
NpoTUBOpPEYNA;
e [fenaTb BbIBOAbI C MCNO/b30BAHNEM 3aKOHOB JIOTUKM, AEAYKTUBHbIX U MHAYKTUBHbIX
YMO3aKIOYEHUN, YMO3aKAKYEHUI NO aHANOMNK;
e pa3bupaTb 40KA3ATENBCTBA MATEMATUYECKMX YTBEPKAEHWNM (NPsAAIMbIE M OT NPOTUBHOTO), NPOBOAMUTD
CaMOCTOATENIbHO [,0Ka3aTe/IbCTBa MaTeMATUYECKMX GAKTOB, BbICTPaMBaTb apryMeHTaLMIo,



NPUBOAMUTL MPUMEPBLI U KOHTPNPUMEPDI, MPUMEHATb METOA, MAaTEMATUYECKOM UHAYKUMMK,
060CHOBbLIBATb COOCTBEHHbIE PACCYKAEHUSA;

BblIBMpPaTb CNOCOb pelleHnsa yuebHoM 3aaaum (CpaBHMBATb HECKO/IbKO BapMaHTOB pPeLIEeHNS,
BblIOMpPaTb Hanbonee NOAXOAALLMIA C YYETOM CAMOCTOATENIbHO BblAEIEHHbIX KPUTEPUEB).

Ba3oBble uccnegoBaTeNibCckue AeUcTBUA:

MCMNONb30BaTb BOMPOCHI KaK UCCeA0BaTeIbCKUIA MHCTPYMEHT NO3HaHWUSA, GOpPMyaMpoBaTb BOMPOCHI,
duKcupylowme npoTusopeune, npobaemy, CamoCcToATE/IbHO YCTaHABAMBATb MCKOMOE U AaHHOE,
dbopmMmmpoBaTh rMNoOTE3Y, apryMeHTUPOBATb CBOIO NO3ULMNIO, MHEHUE;

NPOBOAMUTL MO CAMOCTOATE/IbHO COCTaB/IEHHOMY MAaHY SKCMEePUMEHT, UcciegoBaHme no
YCTaHOB/IEHMIO OCOBEHHOCTEN MAaTEMATUUYECKOTO 0OBbEKTA, 3aBUCMMOCTEN 06BEKTOB Mexay coboit;
camocTosaTenbHO GopMyIMpoBaTb 0606LWEHNA 1 BbIBOAbI NO Pe3y/ibTaTam NpoBeaEHHOro
HabtoAeHMA, UCCIef0BaHMA, SKCNEPUMEHTA, OLEHUBATL AOCTOBEPHOCTb NOTYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0606LLEHWIA;

NPOrHO3MpPOoBaTb BO3MOXKHOE pa3BUTUE NPOLLECCA, A TaKXKe BblABUraTb NPesno/iOXKeHUs O ero
Pa3BUTUMN B HOBbIX YC/IOBUSIX.

Pa6ora c uHpopmauymeii:

BbIAAB/IATb HEJ0CTATOYHOCTb U U3ObITOYHOCTb MHPOPMALMN, AAHHBIX, HEOOXOAMMbIX A5 PeLleHns
3a4a4u;

BblOMPaTb, aHaU3MPOBATb, CUCTEMATU3NPOBATbL U MHTEPNPETUPOBATb MHGOPMALINIO PA3SIUYHbIX
BMAOB N POpM NpeacTaB/ieHUs;

BblOMpaTb GopMy nNpeactaBneHns MHPOPMaLMUN N UNTOCTPUPOBATb pPelliaeMble 33434 CXEMaMU,
Avarpammamm, MHOM rpadumKoi U UX KOMBUHALUAMY;

OLLeHUBATb HaAEKHOCTb MHGOPMALMU MO KPUTEPUAM, NPEAJTOKEHHBIM NN CHOPMYINPOBAHHBIM
CaMOCTOATE/IbHO.

KomMmMmyHMKaTuBHble yHUBEpCanbHble yuebHble aeicTBua:

BOCNPUHUMATb U GOPMYNINPOBATL CYXKAEHUA B COOTBETCTBMM C YCNOBUAMM U LeNaMK 06LLeHnA,
ACHO, TOYHO, FPAMOTHO BbIPa*KaTb CBOK TOUKY 3PEHMA B YCTHbIX M MUCbMEHHbIX TEKCTAX, 4aBaTb
NOACHEHMA MO XO4Yy PeLUeHUA 3a4a4M, KOMMEHTUPOBaTb NONYYEHHbI pe3ynbTaT;

B Xo4e 0bcyKAeHNA 334aBaTb BONPOCHI MO CyLLECTBY 06CyKAaemol TemMbl, Npobaembl, peliaemom
3a/1a4u, BbICKa3blBaTb MAEWN, HALLEIEHHbIE HA MOWCK pPeLleHMA, CONOCTABAATL CBOU CYXKAEHUA C
CYXOEHUAMM APYTUX YHACTHUKOB AManora, obHapyKMBaTb pPasMume U CXOACTBO NO3ULMIA, B
KoppeKTHOMN dpopme GopMynnMpoBaTb pa3HOrIacuA, CBOM BO3PaXKEHUSA;

NPeACTaBNAATb Pe3yNbTaTbl PeLUeHUA 3a4a4M, SIKCNEePUMEHTA, UCCIe0BaHMA, NMPOEKT],
CaMOCTOATENbHO BblIOMPATh GOPMAT BbICTYNAEHMA C YH4ETOM 33434 NPe3eHTaLNN N 0COBEHHOCTEN
ayguTopuu;

NMOHMMATb U UCMONb30BaTb NPEUMYLLECTBA KOMAHAHON U MHANBUAYANbHOM PaboTbl NpW peleHnn
y4ebHbIX MaTEMATUYECKMX 33434, MPUHMMATb LLe/Ib COBMECTHOW AeATENIbHOCTU, N1aHUPOBaTb
OpraHM3aLunio COBMECTHOM paboTbl, pacnpenenaTb BUAbl paboT, 4oroBapmBaTbCs, 0bCyKaaThb
npouecc n pesynbtaT paboTbl, 0606WaTb MHEHUA HECKONBKUX NHOAEN;

y4acTBOBaTb B rpynnoBbix ¢opmax paboTbl (06cy:kaeHMa, 06MEeH MHEHWUI, K MO3rOBbIe LUTYPMbI» U
WHbl€); BbINOJIHATb CBOK YaCTb PabOTbl U KOOPANHUPOBATL CBOU AENCTBUA C APYTMMWU YNeHAMU
KOMaHZAbl, OLEHNBATb KAYECTBO pe3ybTaTa M KAaYeCTBO CBOETO BK/aZa B 06K pe3yabTaT no
Kputepunam, cGopMyanMpoBaHHbIM Y4aCTHUKaMKU B3aMMOLENCTBUA.

PerynatuBHble yHuBepcanbHble yyebHble geicTBua
CamoopraHusaumsa:

BbIABNATb NPO6eMbI 415 PELIEHUA B XKM3HEHHbIX U Y4EOHbIX CUTyaLMAX, OPUEHTUPOBATLCA B
Pa3INYHbIX NOAXOAAX NPUHATUA peleHn (MHAMBUAYANbHOE, FPYNMNOBOE);

CaMOCTOATENIbHO COCTaBAATb NJaH, aITOPUTM PeLLeHUA 3a4a4m (MM ero 4acTb), BbIbUpaTb cnocob
PeLIeHMA C Y4ETOM UMEIOLLMXCA PECYPCOB U COBCTBEHHbBIX BO3MOXKHOCTEN, apryMeHTUPOBaTb U
KOPPEKTUPOBATb BapMaHTbl peLUeHNn C y4ETOM HOBOM MHPOPMaL UK.



CaMOKOHTPO/1b, 3MOLMOHA/IbHbIA UHTENNIEKT:

e BJafeTb cnocobamm camonpoBepKnN, CaMOKOHTPO/IA NpoLLecca 1 pesy/bTaTa pPelleHmn
MaTeMaTMYECKOM 3a[1a4n, CAaMOMOTMBALMN N pedaeKcnu;

e npeaBuAEeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU peLleHnmn 3a4a4n, BHOCUTb KOPPEKTUBDI B
AeATeIbHOCTb Ha OCHOBE HOBbIX 06CTOATE/IbCTB, HalAEHHbIX OLUMOOK, BbISIBNEHHbIX TPYAHOCTEN;

® OLEHMBaTb COOTBETCTBME pe3yabTaTa AesTeNbHOCTM NOCTABEHHOM LLE/IN N YCN0BUAM, OOBACHATL
NMPUYNHbI AOCTUKEHWNA N HEAOCTUMKEHUSA LIeIN, HAXOAUTb OLIMOKY, AaBaTb OLEHKY
npnobpeTéHHOMY ONbITy;

® BbIpa)KaTb SMOLINM MPU U3YYEHUN MATEMATUYECKUX OO BEKTOB 1 PaKTOB, AaBaTb SMOLIMOHAJIbHYIO
OLIEHKY peLleHmnn 3a4auu.

NMPEAMETHDIE PE3Y/IbTATbDI
K KOHLy 06y4yeHus B 7 Knacce obyyaroLwmiica nonyumnT caegytowme npegmeTHble pesynbTtaTol:

Pacno3sHaBaTb M3y4YeHHble reomeTpuyeckne Gpurypbl, onpeaenatb UX B3AMMHOE PACMoOKeHUe,
n3obparkatb reomeTpuyeckne GuUrypbl, BbINOJHATL YEPTEXKM MO YCOBULO 3a4a4n. M3mepAaTb IMHENHbIE U
yrn0Bble BE/IMYUHbI. PelwaTb 334341 Ha BblYMCNEHME O/IMH OTPE3KOB U BENIMYMH YT/10B.

Jenatb NPUKNAKY U OLLEHKY IMHENHbIX U YT/TIOBbIX BE/INYMH NPEAMETOB B PeasibHOMN KU3HU, pa3mMeposB
NpUpoaHbIX 06beKToB. PaznmyaTb pazmepbl 3TUX 06BEKTOB NO NOPALKY BEUYNHDI.

CTpoUTb YepTeXMN K reOMeTPUYECKMM 3a4a4aM.

Monb3oBaTbCA NPM3HAKAMM PABEHCTBA TPEYIrO/IbHUKOB, MCNOAb30BaTb NPMU3HAKMU U CBOMCTBA
paBHOGeApPEeHHbIX TPEYroNbHUKOB MPU PeLIEHUN 3a4au.

MpoBOAUTL NOTUYECKME PACCYKAEHUA C UCNONb30BAaHMEM FEOMETPUYECKUX TEOPEM.

Monb3oBaTbCA NPM3HAKAMM PABEHCTBA MPAMOYTO/bHbIX TPEYrO/IbHWUKOB, CBOMCTBOM MeANaHbI,
NpoBeAEHHOW K TMNOTEHY3€e NPAMOYroNbHOMO TPEYroNbHWUKA, B PELUeHUN reOMeTPUYECKNX 3a4aY.

OnpeaenaTb NapannenbHOCTb NPAMbIX C MOMOLLbIO YI0B, KOTOpble 06pa3yeT ¢ HUMK CeKyLan.
OnpeaenaTb NapanfenbHOCTb NPAMbIX C MOMOLLLbIO PAaBEHCTBA PACCTOSIHUIM OT TOYEK OA4HOM NPAMOM A0
TOYEK ApYyron NPAMon.

PewaTb 3aa4m Ha KnetyaTon bymare.

MpoBOAUTL BbIYUCIEHUNA U HAXOAUTb YNCNOBbIE N BYKBEHHbIE 3HAYEHWUSA YIN10B B FeOMETPUYECKUX 3a4a4ax
C UCNO/Ib30BAHMEM CYMMbI YT/10B TPEYroNbHUKOB M MHOFOYrO/IbHMKOB, CBOMCTB YrN0B, 06pa3oBaHHbIX Npwu
nepecevyeHmmn AByx NapannenbHbiX NPAMbIX CEKYLLEN. PelaTb NpakTUYeCcKMe 3a4a4m Ha HaxoKaeHue
yrnos.

BnapeTtb noHATMEM reomeTpuyeckoro mecta Todek (TMT). Onpegenatb GUCCEKTPUCY Yria U CepeanHHbIN
nepneHaANKYNAp K OTPE3KY Kak reomeTpmuyeckme mecTa ToueK. [1on1b30BaTbCA NOHATUEM FreOMETPUYECKOTO
mecTa Touek (TMT) npu AoKa3aTeNbCTBE FTEOMETPUYECKUX YTBEPKAEHUN N NPU PeLIeHNN 3a4au.

dopmynmpoBaTb onpeaeneHma OKPYHKHOCTU U Kpyra, Xopabl U AMaMeTPa OKPYMKHOCTH, YBEPEHHO BNaAETb
NX CBOMCTBaMMU. YMETb A0Ka3blBaTb U MPUMEHATb 3TM CBOMCTBA NPU peLEHUN 3a4au.

Bnaaetb NOHATMEM ONMMCAHHOWM OKO/I0 TPEYTroNIbHUKA OKPYKHOCTU, YMETb HaX0ANUTb €€ LLEeHTP.
[oKa3biBaTb U UCNOb30BaTb GaKTbl O TOM, YTO BUCCEKTPUCHI YII0B TPEYro/IbHMKa NepeceKkatoTca B 04HOM
TOYKE, U O TOM, YTO CEPEANHHbIE NepneHANKYNAPbI K CTOPOHAM TPeyrosbHWKa NepeceKkatoTca B 04HOM
TOYKe.

BnaaeTtb NOHATMEM KacaTe/IbHOM K OKPYXKHOCTU, N0J1Ib30BaTbCA TEOPEMON O NepneHaUKYNAPHOCTH
KacaTenbHOW U paguyca, NpoBeAEHHOrO K TOYKe KacaHma. [1oKa3biBaTb PABEHCTBO OTPE3KOB KacaTe/lbHbIX
K OKPYKHOCTW, NPOBEAEHHbIX N3 OAHOM TOYKM, U NPUMEHSATb 3TO B peLUEHUN FEOMETPUUYECKUX 3a4au.

[0Ka3bIlBaTb M NPUMEHSATbL NPOCTEMLINE FeOMETPUYECKNE HEPABEHCTBA, MOHMMATb UX MPAKTUYECKUIA
CMbICA.

MpoBOAUTL OCHOBHbIE TEOMETPUYECKME MOCTPOEHMA C MOMOLLIO LMPKYAS U NTUHENKN.

K KoHLy 06y4yeHuMA B 8 Knacce obyyatowmiica NoayymT cneaytowme npeameTHble pesyibTaTbl:
Pacno3HaBaTb OCHOBHblE BUAbI YETbIPEXYTO/IbHUKOB, UX 3/IEMEHTbI, NO/Ib30BATLCA UX CBOMCTBAMM NPU

peLeHMM reoMeTpUYecKnx 3a4a4. Pasnnyatb NpU3HaKKM M CBOMCTBA Napannenorpamma, pomba u

NPAMOYro/bHWKaA, A0KA3bIBATb UX U YBEPEHHO NPUMEHATL NPU PELLUEHUN FEOMETPUYECKUX 3aau.
Mcnonb3oBaTb CBOMCTBA TOUYKM NepeceyeHma meamaH TpeyroabHmKa (LeHTpa Macc) B pelleHmm 3aaau.



BnageTtb NOHATMEM CpeAHEN IMHUM TPEYTONIbHUKA U TPaneLumn, NPUMEHATb UX CBOMCTBA NPWU peLleHumn
reomeTpuyeckmx 3agad. Micnonb3osatb Teopemy Paneca n Teopemy 0 NPOMNOPLUOHANBHbIX OTPE3KaX,
NPUMEHATb UX ANA PELIeHUA NPAKTUYECKMX 3aau.

PacnosHaBaTb LEeHTPaNbHO-CUMMETPUYHbIE GUIYpPbl U UCMONbB30BATb MX CBOMCTBA NPU pPeLLEeHNN 3a4au.

BnageTtb noHATUAMM Noa0bUA TPeyroNbHUKOB, KoadduumeHTa Nogobua, COOTBETCTBEHHbIX 3/1EMEHTOB
nofo06HbIX TPeyronbHUKOB. MIMeTb NpeacTasneHme o npeobpasoBaHmm Nnogobma n o nogobHbIX durypax.
Monb3oBaTbCA NPU3HAKaMM NOA0OMA TPEYroNbHUKOB NPU PELLIeHMM reOMEeTPUYECKMX 3a4a4. [JoKa3biBaTb U1
NPUMEHATb OTHOLIEHMSA NPOMNOPLMOHANBHOCTM B MPAMOYTONbHbIX TPeyronbHUKax. MpumeHaTb Nnogobue B
NPaKTUYECKMX 3a4a4aX.

BbIBOANTb M MCNOIb30BATb NpocTelwme GopMynbl ANA NAOWAAM TPEYrobHUKA, Napanienorpamma,
pomba u Tpaneunn. Boluncnate (pasanyHbiMm cnocobamm) naowagb TPeyroabHMKa U Naowaam
MHOTOYTO/IbHbIX PUTryp (NoNIb3yACh, rae HeE0bXoANMMO, KaNIbKYyNATOPOM). 3HaTb OTHOLIEHME NaoWaaen
Nogo06HbIX GUTYP U NPUMEHATL NPU peleHnn 3a4a4. [PMMeHATb NoNyYeHHbIe YMEHUA B MPAKTUYECKMX
3ajauvax.

Monb3oBaTbca Teopemoit Mudaropa gNA peleHna reoMeTpPUYeCcKMxX U NPaKTUYeCcKmx 3agad. CTpouTb
MaTEMATUYECKYO MOAENb B MPAKTUYECKMX 3aa4aX, CAMOCTOATE/IbHO AeNaTb YEPTEK M HAXO4UTb
COOTBETCTBYHOLME ONVHBI.

Bnaaetb NOHATMEM BMMUCAHHOIO W LEHTPANbHOrO YINa, YIa MeXay KacaTe/ibHOM U XopA0M, ONUCAaHHOM U
BMMCAHHOM OKPYKHOCTM TPEYroNibHMKa U YeTbIPEXYroNbHUKA, NPUMEHATb UX CBOMCTBA NPU peLleHnn 3a4au.
MpUMeHATb NOoNyYEeHHbIEe 3HAaHMA Ha NPAKTUKE — CTPOUTb MaTeMATUUYECKME MOAENM ANA 33434 PeaslbHON
YKM3HU M NPOBOAMUTbL COOTBETCTBYHOLLME BbIYUCEHMA C NPUMEHEHMEM NOA00MA N TPUTOHOMETPUU

(nonb3ysacob, rae Heob6xoAMMO, KaNbKy/IATOPOM).

K KoHUy 06y4yeHunAa B 9 Knacce obyyatowmiica NoayumT caeayrolme npeameTHble pe3ynbTaThl:

3HaTb TPUroHomeTpuyeckme GyHKLMM OCTPbIX YI10B, YMETb HAXOANUTb C UX MOMOLLbIO Pa3/INYHble
3N1eMEeHTbI NPAMOYTrO/IbHOTO TPEYroNbHMKA («peLleHne NPAMOYTroabHbIX TPeyrosibHMKoBY). HaxoguTb (c
MOMOLLbIO KaNbKyNATOPA) AIMHBI U YIAbl ANA HETAOIMYHBIX 3HAYEHUN.

Monb3oBaTbca opmMynamm NpUBELEHUA U OCHOBHbIM TPUTOHOMETPUYECKUM TOXKAECTBOM A1
HaXOXAEeHUA COOTHOLIEHWUN MEXKAY TPUTOHOMETPUYECKMMU BENNYMHAMM.

[loKa3blBaTb TEOPEMY CUHYCOB Y TEOPEMY KOCUHYCOB, MPUMEHATb UX A/1A HAXOXKAEHWUA PA3NNYHbIX
3/1eMeHTOB TPeyro/bHUKa («peLueHne TPeyroNbHUKOBY), NPU PeLeHNN reoMeTpUYecKmx 3a4au.
MpUMeHATb NONYYEHHbIE 3HAHMA NPU PELLEHUM NPAKTUYECKUX 33434,

MpUMeHATb TPUTOHOMETPMUIO B 33434aX Ha HAXOXKAEeHMe NNOLWaAM, BbIBOAUTL U BNAAETb
TPUTOHOMETPUYECKMMM GOPMYTaMM ANA NAOLWAAM TPEYTONbHUKA, Napannenorpamma, pomba, Tpaneuum,
BbIBOAMUTb M NPUMeEHATb dopmyny FepoHa n dopmyny gas NaoWwaan BbiNyKNOro YeTbIPEXYTroNbHUKA.

NmeTb npeacTaBneHne 0 rOMOTETUN, MPUMEHATb B MPAKTUYECKUX CUTYaLLUAX.

Mcnonb3oBaTb TeopeMbl HYeBbl M1 MeHenasa npu pelweHnm 3agad.

Mcnonb3oBaTb TEOPEMbI O BIMCAHHbIX YIAAX, YI1aX MEXAY XOpAaMu (CEKYLMMM) 1 yIne MeKay
KacaTeNIbHOW M XOpA0M1 NpU pelleHnn reOMeTPUYECKUX 3a4a4. [LOKa3biBaTb M NPUMEHATb TEOPEMbI O
Npou3BeAEeHNM OTPE3KOB XOP4, O NPOU3BEAEHUMN OTPE3KOB CEKYLLMX, O KBaApaTe KacaTe/IbHOW.

BnaseTb NOHATMEM KOOPAMHAT Ha NIOCKOCTU, paboTaTb C ypaBHEHWEM NPAMOM HA NJOCKOCTU. BnageTb
NOHATUAMM YrNOBOro KO3IPPULUMEHTa U CBOOOAHOTO YeHa, MOHUMATb X TEOMETPUYECKUI CMbICA U CBA3b
yrnoBoro KoapdumumneHTa ¢ Bo3pacTaHMeM U yObIBAHMEM TUHENHOM GYHKUMN. YMETb pellaTb METOAO0M
KOOPAMHAT 334341, CBA3AHHbIE C NAPANeNIbHOCTbIO U NEPNEHAUKYNAAPHOCTBLIO NPAMBIX, MepecevyeHnem
NPAMbIX, HAXOXKAEHMEM TOUYEK NEepeceyeHms.

BbIBOAMTL M BNAfEeTb ypaBHEHUEM OKPYKHOCTU. MICNONb30BaTb METOA, KOOPANHAT A1A HAaXOKAEHUA
nepeceyeHmin OKPYKHOCTEN N NPSAMbIX. BnageTb dopmynamm paccTosHMA OT TOYKKU A0 NPAMOIA, naowanm
napannenorpamma B KOOpPAMHATAX, UMeTb NOHATUE 06 OPUEHTUPOBAHHOM Naowaam. Nonb3oBaTbeA
MeTOAOM KOOPAMHAT Ha NIOCKOCTU, MPUMEHATbL €70 NPU PELUEHUM FEOMETPUYECKMX M NPAKTUYECKMX 3a4au.
MpUMeHATb MeToA KOOPAMHAT B NMPAaKTUKO-OPUEHTUPOBAHHbLIX FTEOMETPUYECKMX 3a434aX.

Bnagetb NOHATMEM BEKTOPA. YMETb CK/1aAblBaTb U BblYUTATb BEKTOPbI, YMHOXaTb HA YMC/0, BNALETb
npaBuIamMmM TpeyrosibHUKA M Napannenorpamma. Bnaaetb NnpakTMYeCKMMM MHTEPRPETALMAMM BEKTOPOB.



YBepeHHO N0Nb30BaTbCA KOOPANHATaAMKN BEKTOPA. BnageTb CNoXKeHMeM 1 BblMMTAaHMEM BEKTOPOB,
YMHOXEHNEM BEKTOPA Ha YMC/I0 B KOOpAMHATax.

MmeTb NnpeacTtaBneHne o 6asunce (Ha NockocTh). PacknaabiBaTb BEKTOPbI Mo 6a3uncy. PacknaabiBaTbh
BEKTOPbI CUJ1 C MOMOLLbIO MPOELMPOBAHNA U TPUTOHOMETPUYECKUX COOTHOLIEHWUI. [TpUMEHATb
Nosy4YeHHble 3HAHUA B NPOCTEMNLLMX GU3NYECKMX 3a[a4aX.

BnageTtb NOHATUEM CKa/IAPHOIo NPOM3BeAEHNA BEKTOPOB, MOHUMATb €ro reoMeTPUYECKUA CMbICA U
yBEPEHHO N0/1b30BATbCA €r0 BbIPAXKEHNEM B AEKAPTOBbIX KOOPAMHATAX. 3HATb AUCTPUOYTUBHOCTb
CKaNnApHOro Npon3BeAeHMA U ero CBA3b C NpoeumpoBaHnemM. NpUMeHATb CKaApHOe NpousBegeHme
BEKTOPOB A/1A HAXOXAEHUA ONMH U YINoB. PewaTb reomeTpnyeckne 3a4adum ¢ MOMOLLbIO CKaJIAPHOTO
npousseaeHma. Mcnonb3oBaTb CKanApHOE Npon3BeLeHNe BEKTOPOB B anrebpanyecknx n pusnyeckmnx
3agavax.

Bnagetb NOHATMAMM NPABUABHOIO MHOFOYFO/IbHMKA, A/IMHbI OKPYXKHOCTU, AJMHbI AYTU OKPYXKHOCTU U
paAnaHHOM Mepbl yraa, BbIYMCAATb NAOLWAAb KPyra 1 ero Yyacten. [ToHMMaTb CMbICA Yncna . NpumeHATb
NMONYyYEHHbIE YMEHUSA NPU PELIEHNM NMPAKTUYECKUX 3a4a4. 3HATb UCTOPUYECKNE cBeaeHNA 06 usmepeHumn
ONMHbI OKPY*KHOCTU M NAOLWAAM Kpyra.

NmeTb NnpeacTaBneHne o npeobpasoBaHUM NAOCKOCTU, O ABMMKEHUAX. HaXxoANTb OCK, LEHTPbI CUMMETPUN
duryp, LUeHTpbl NOBOPOTa, HAXOANTb KOMMO3ULMKN NPOCTENLLINX NPe0bpa3oBaHuii. [PUMEHATb ABUKEHUS
NAOCKOCTU NPU peLleHNn reoOMeTPUYECKUX 3a4au.

MpMMeHATb NONYYEHHbIE 3HAHMA HA MPAKTUKe — CTPOUTb MAaTEMATUUYECKME MOAENWN AN1A 33434 peasibHON
¥KM3HU M NPOBOAUTbL COOTBETCTBYHOLME BbIYUCNEHMA C NPUMEHEHMEM NOA0OMA U TPUTOHOMETPUYECKMX
bYHKLMIA (NoNb3yACh, FAe HeobXo0ANMO, KaNbKyNATOPOM).

TEMATUYECKOE NNTAHNPOBAHUE

7 KNACC
Ne | HaumeHoBaHMWe pa3aenos utem | Konmyectso yacos dneKTpoHHble (umndposble)
n/n | nporpammbl Bcero | KoHTponbHble obpa3oBaTenbHble pecypcbl
paboTbl
1 Hauyana reometpuun. MNpoctenwmve | 28 1 bu6mmoreka [IOK
reomeTpuyeckmne Gpurypbl 1 nx https://m.edsoo.ru/7f415e2e
cBOMNCTBA. N3mepeHne POII httDS://reSh.edU.rU/
reoMeTPUYECKUX BESIUUYNH
2 TpeyronbHUKM 19 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
POII https://resh.edu.ru/
3 MapannenbHocTb. Cymma yrnos 15 1 bu6moreka [IOK
MHOTOYro/ibHMKa https://m.edsoo.ru/7f415e2e
POIII https://resh.edu.ru/
4 MpAMOYronbHble TPEYroNbHUKM 7 bubnuorexa [JOK

https://m.edsoo.ru/7f415e2e
POIII https://resh.edu.ru/

5 [eomeTpuyeCcKMe HEPABEHCTBA 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415e2e
POIII https://resh.edu.ru/

6 OKpy»KHOCTb. [eomeTpunyeckne 18 1 bubmuorexa [JOK
mecTa Touyek. [locTpoeHus ¢ https://m.edsoo.ru/7f415e2e
MOMOLLBIO LIMPKYAA U IMHENKN POIII https://resh.edu.ru/

7 MNoBTopeHue, 0606 EeHNE, 10 1 bu6moreka [IOK
cucTemaTmsauma 3HaHUM https://m.edsoo.ru/7f415e2e

OBLLEE KO/TMYECTBO YACOB MO 102 6

MPOrPAMME
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8 KNACC

Ne | HaumeHoBaHMe pa3aenos n tem

KonnyecTtso yacos

INeKTPOoHHble (undposble)

n/n | nporpammbl Bcero | KoHTponbHble obpa3oBaTesnibHble pecypcbl
paboTbl
1 YeTbIpEXYro/IbHUKM 22 1 bubnuoreka [{OK
https://m.edsoo.ru/7f417e18
POIII https://resh.edu.ru/
2 Mnowagb 16 1 bubmnoreka LIOK
https://m.edsoo.ru/7f417e18
POIII https://resh.edu.ru/
3 Mogobwue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
POIII https://resh.edu.ru/
4 Teopema MNudaropa u Hayana 18 1 bu6mmoreka [IOK
TPUrOHOMETPUM https://m.edsoo.ru/7f417e18
POIII https://resh.edu.ru/
5 Yrnbl 1 YeTbIPEXYTOIbHUKM, 20 1 bubnuotexa [JOK
CBA3aHHbIE C OKPYXKHOCTHIO https://m.edsoo.ru/7f417e18
POIII https://resh.edu.ru/
6 MNosTopeHue, 0606LIeHNE, 10 1 bu6mmoreka [IOK
cucTemaTmsauma 3HaHUM https://m.edsoo.ru/7f417e18
OBLLEE KO/TMYECTBO YACOB MO 102 6

MPOrPAMME

9 KNNACC

Ne | HaumeHoBaHMe pa3genosB U Tem

KonunyecTtso yacos

DNeKTPOoHHble (UmMdpoBble)

n/n | nporpammbl Bcero | KoHTponbHble obpa3oBaTenbHble pecypcbl
paboTbl

1 PelueHne TpeyronbHMKoB 22 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/

2 Mopobue TpeyronbHUKOB 12 1 bu6moreka [IOK
https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/

3 MeTopg KoopAnHaT 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
PDIII https://resh.edu.ru/

4 BeKkTopbl 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/

5 LONVHa OKPY*KHOCTM M NAoWaab 16 1 bubnuorexa [JOK

Kpyra https://m.edsoo.ru/7f41al2c

PDIII https://resh.edu.ru/

6 LBUXKeHNs NNoCKoCTH 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/

7 MNoBTopeHue, 0606 EeHNE, 12 1 bu6moreka [IOK

cucTemaTusauma 3HaHUI https://m.edsoo.ru/7f4la12c
OBLLIEE KOJTMHMECTBO YACOB MO 102 6

MPOrPAMME
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