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MOACHUTENIbHAA 3AMNCKA

FeomeTpumA KaK O4MNH U3 OCHOBHbIX Pa3fenoB WKOAbHOW MaTEMATUKN, MMEIOLLNI CBOEN LIENbIO
obecrneuyntb U3yyeHme CBOMCTB U pa3mepoB GUryp, UX OTHOLLIEHWUIM U B3aUMHOE PacroioXeHue,
ONMpPaeTcs Ha IOMMYECKYIo, A0Ka3aTebHYO NMHUI0. LLleHHOCTb U3yYeHMsA reoMeTpumM Ha YPOBHE
OCHOBHOrO 06u1ero o6pa3oBaHUA 3aKNOYAETCA B TOM, UTO 0ByYatoLWUIACA YUNTCA NPOBOAMUTD
[0Ka3aTe/ibHble PacCyKAeHUs, CTPOUTb JIOTMYECKME YMO3aKNUYEHNA, A0KA3bIBaTb UCTUHHbIE
YTBEPXKAEHMA N CTPOUTb KOHTPNPUMEPSI K NI0XKHbIM, MPOBOANUTb PACCYKAEHUA «OT NPOTUBHOIOY,
OT/INYATL CBOMCTBA OT NPM3HaKOB, GOpPMyNMpoBaTb 0b6paTHbIe yTBEPKAeHUA. Ocoboe 3HaueHne
[0KasaTesibHasA IMHUA UMeeT ans yrnybi1EHHOro usydyeHma mateMaTuKu.

Llenbto M3yyeHMs reoMeTpun ABAAETCS UCNOIb30BaHME e€ KaK MHCTPYMEHTA NpuY peLleHnmr KaKk
MaTemMaTUYECKUX, TaK N NPAKTUYECKMX 33434, BCTPEUAIOLLMXCA B peasibHOM Ku3HU. Obydatowmiica
[AONIXKEH HayYNTbCA ONpeaeniATb FeOMETPUYECKYIO GUTypy, ONMMCHIBaTb CIOBAMMN YEPTEXK UAN PUCYHOK,
HalTK NaoWaab 3eMe/IbHOro Y4acTKa, PacCunTbiBaTb HEOBXOAMMYHO AJIMHY ONTOBO/IOKOHHOTO Kabens
nnu Tpebyemble pasmepsbl rapaka gaa aBTomobuan. IToMy COOTBETCTBYET BTOpas, BbIYUCAUTENbHAA
JIMHUSA B U3yYeHUM reomeTpumn. MNpw pelueHnn 3a4a4 NpakTUYECKOro xapaktepa obyyatowmnncs yumTcs
CTPOUTb MaTeMaTUYECKME MOLENN PEAbHbIX }KU3HEHHbIX CUTYaLMIA, NPOBOAMUTL BbIYNCAEHMUA U
OLEHMBATb aAeKBATHOCTb MNOJIyYEeHHOro pe3y bTaTa.

OcobeHHOCTb yuebHOoro Kypca yrny61EHHOMO N3yYyeHna reoMeTpmm COCTOUT B TOM, YTO obyyatolmecs He
NPOCTO 3HAKOMATCA C ONpeAeEHHbIMM MOHATUAMM, @ YyBEPEHHO 0BNageBatoT MmK. CyluecTyrowme
TeMbl Nporpammbl 6a30BOro Kypca reomeTpumm nsydatotca Ha 6onee rny6okom ypoeHe, a obydatolimecs
NprMoBpeTaloT YMEHMSA, MOMOraloLIMe UM YBEPEHHO NPUMEHATL CBOM 3HAHUA He TO/IbKO B MaTeMaTHKe,
HO M B CMEXKHbIX NpeameTax, npexae Bcero pusnke n MHGoOpmMaTHKe, a TaKKe Noib30BaTbCA
MONYYEHHbIMMW 3HAHMAMM NPU PELLIEHUU NPAKTUYECKMX 3a4au.



CornacHo yyebHomy nnaHy B 7-9 Knaccax usydaetca yrnyb6néHHolit yuebHbIn Kypc «feomeTpua»,
KOTOPbIW BK/AKOYAET Ceaytollimne OCHOBHbIE pa3aesibl cogepkaHua: «Hauyana reometpumy»,
«TpeyrofibHUKN», « OKPYKHOCTb», K4eTbIPEXYroNbHUKMY», «[ogobune», «neMeHTbl TPUTOHOMETPUNY,
«Mnowaan», a Takke «MeTtoa KoopanHaT», «BekTopbl», «[peobpa3oBaHUA NAOCKOCTUY.

Ha usyueHue yuyebHoro Kypca «feomeTpusa» oteoamTca 306 yacos: B 7 Knacce — 102 yaca (3 yaca B
Hegeno), B 8 kKnacce — 102 yaca (3 yaca B Hegento), B 9 knacce — 102 yaca (3 yaca B Hegento).



COOEPHKAHUNE OBYYEHUA

7 KNACC

Hadyana reometpumn

NcTopmna BO3HUKHOBEHUA N Pa3BUTUA reomeTpun. HayanbHble NOHATUA reomeTpumn. ToUKa, npamas,
OTpe30K, Nyd. [oHATUE 06 aKCMOMe, Teopeme, L0Ka3aTe/bCTBE, ONpeaeNeHNN.

BsanvmHoe pacnonoxeHne To4YeK Ha I'IpFIMOlZ. M3mepeHme ANMNHbI OTPE3Ka, PAaCCTOAHNE MeXOY TOYKaMMN.

MonynnockocTb 1 yron. Bugpl yrnos. MamepeHue BeMYMH Yri0B. BepTUKanbHbIe U CMEXKHbIE YTbl.
MapannenbHble M NepneHaNKynapHble NpsAmble. PaccTosHMe OT TOUYKM A0 NpAMON. buccektpuca yraa.

NomaHas. Buabl nomaHbix. AnrHa nomaHoi. MHOroyronbHUKK. [lepumeTp MHOroyrosibHUKa. MoHATME 0
BbIMYK/bIX N HEBbINYKAbIX MHOTOYrONbHUKAX.

MepBWYHbIE NpeACcTaBAeHUA O paBeHCTBE GUTYp, UX PACNONOKEHUN, CUMMETPUM.
MpocTeiwme nocTpoeHna. UHCTPYMEHTbI ANA U3MEPEHUIA U MOCTPOEHUA.
TpeyronbHWKN

Buabl TPeYyroNbHMKOB: OCTPOYTO/ibHbIE, MPAMOYTOJIbHbIE, TYNOYro/ibHble, paBHObeApEHHbIe,
paBHOCTOpPOHHME. MeanaHa, bUcceKTpMrca M BbICOTa TPEYro/ibHMKa.

PaBeHCTBO Tpeyro/ibHMKOB. MepBblii U BTOPOM NPU3HAKM PaBEHCTBA TPEYrosbHUKOB. PaBHOGeapeHHble
TPEeYronbHUKM U UX CBOMCTBA. MpU3HaAK paBHObeApPEeHHOro TpeyroabHUKa. TpeTuii NpusHakK paBeHcTBa
TPEYro/ibHUKOB.

COOTHOLLEHMA MeXKAy CTOPOHAMM U yrN1amu TPEeyro/ibHUKA. HepaBeHCTBO TpeyrosibHUKa. HepaBeHCTBO O
AJIMHE IOMaHOMN.

CummeTpuyHble urypbl. OCHOBHbIE CBOMCTBA OCEBOIN CMMMETPUU. [Tpumepbl CUMMETPUN B
OKpYy)KaloLem mupe.

MapannensHblie npamble. CyMmMa yri0B MHOTOYro/IbHUKA

MapannenbHOCTb NPAMbIX, UCTOPUYECKNE CBEAEHUA O NocTynaTe EBKAMAa n o ponun JlobayeBcKoro B
OTKPbITUM HEEBKAMA0BOM reomeTpmnn. CBOICTBA M NPU3HAKK NapannenbHbix npAmMbiXx. Cymma yrios
TpeyronbHWKa. BHelwHMe yrabl TpeyrosibH1Ka. Cymma BHYTPEHHUX YI/10B MHOFOYro/ibHMUKa U CYMMa
BHELLIHWX YTr/10B BbIMYKAOro MHOFOYro/ibHUKa.

MpAMOYronbHble TPEYroAbHUKK

MpW3HaKKW paBEHCTBA NPAMOYTO/IbHbIX TPEYrosbHUKOB. MNepneHanKyAsp 1 HaknoHHas. CBOMCTBO
MeaMnaHbl NPSMOYTFO/IbHOTO TPEeYro/ibHUKa, NPOBEAEHHON K rMnoTeHy3e. [pAMOYroibHbIN TPEYTONbHUK C
yrnom B 30°.



OKpYy*KHOCTb

MOHATUA OKPYMKHOCTU U Kpyra. INeMeHTbl OKPYKHOCTU M Kpyra: LEHTP, paanyc, AMameTp, Xopaa, Ux
cBoiCTBa. B3aMMHOE pacrnonosKeHne OKPYKHOCTU U NpPAMOI. KacaTenbHas 1 CeKYLLAnA K OKPYMKHOCTHU.
OKpy»XHOCTb, BN1CaHHanA B yro. MpocTelilme NOCTPOEHMA C NOMOLLbIO LMPKYASA U INHENKM.

feomeTpuyeckme mecTa Touek

MoHATME O reOMETPUYECKOM MecCTe Touek. MprMmepbl FreOMETPUUYECKMX MECT TOUYEK Ha NJIOCKOCTMU.
BucceKkTpuca yrna v cepeAnHHbIN NepneHaMKYAp K OTPE3KY KaK FreOMeTpUYECKNE MeCcTa TOYEK.
OnuncaHHas OKPYKHOCTb TPEYrosbHUKA, €€ LeHTP. MeToa reomeTpuyecknx MecT TOUEK Npu peLleHnmn
reoMmeTpmUYecKmX 3a4au.

MOCTPOEHUA C MOMOLLBIO LLUPKYAA U TUHENKN

NcTopuueckne ceeneHma. OBOCHOBAHUA NPOCTEMLLMX MOCTPOEHWU, 3Tanbl 334341 Ha NOCTPOEHMUS,
pelleHune 3a4a4 Ha NOCTPOEHME LUPKYAEM U IMHENKO.

8 KNACC

YeTblIpEéxXyroNbHUKN

Mapannenorpamm, ero NPU3HaKM 1 cBOMCTBA. MPAMOYroNbHUK, poMb, KBagpaT, UX NPU3HAKK U
ceoiicTtea. Tpaneuus. PasHobeapeHHan Tpanewuus, eé CBoWCTBa U NpM3HaKK. MpamoyrosbHas Tpaneuus.
CpeaHsaa AMHUA Tpaneumu.

CpefHasa MMHUA TpeyronbHuKa. MeTtoa yaBoeHus meamaHbl TPeyroibHUKa. Teopema o nepeceyeHum
MeanaH TpeyroabHUKa.

Teopema Paneca, Teopema 0 NPONOPLMOHANbHbBIX OTpe3Kax. Teopema BapnHbOHa AN NPOU3BO/IBHOIO
YeTbIPEXYro/ibHUKA.

LleHTpanbHO-CMMMETPUYHbIE GUTYPbI.
MNopobue

Mopobue TpeyroabHUKOB, KO3 PUUMeEHT Nnoaobusa. MNpursHakn Nnogobusa TpeyronbHUKoB. NpumeHeHne
nogobua Npu peleHnn reoMeTpPUYECKMX U NPaKTUYECKMX 3aau.

Mnowaab

MoHsATHe o naowaaun. CBoicTBa Naowaaen reomeTpuueckux dpuryp. MpocTeiwumne popmynbl ans
NnioLWaam Tpeyro/ibH1Ka, napananenorpamma, pomba u Tpaneuuu. Maowagmn nofobHbix duryp.
OTHOLWeHWe nnowaaen TpeyroNbHUKOB.

Teopema Mudaropa

Teopema Mudaropa. MpumeHeHue Teopembl MNMnudaropa Npu peLleHnn NPaKTUYECKMX 3a4ad.



dnemeHTbl TPUTOHOMETPUN

CUHYC, KOCMHYC, TAHTEHC M KOTaHFeHC OCTPOro Yr/ia NPsiIMOYro/IbHOMO TPEYro/ibHMKa.
TpuroHomeTpuyeckune eyHkumm yrnos B 300, 450 1 600. MponopumnoHanbHble OTPE3KU B
NPAMOYro/IbHOM TPEYro/ibHUKe.

Yrabin LIETpréXYI'OI'Ile/IKl/I, CBA3aHHbIE C OKPYXKHOCTbIO

BnucaHHble U LEeHTPabHbIE YI/bl, YTOa MEXAY KacaTeIbHOW M XOPA0W. YIbl MeXAy XOpAamu 1
CeKYLMMMU. BnrcaHHbIe U OMMCAHHbIE OKPYXKHOCTU TPEYro/IbHMUKA U YeTbIPEXYro/ibHUKK. CBOMCTBA U
NPW3HaKW BNMUCAHHOTIO YeTbIPEXYrosibHUKA. B3aumHoe pacnosioxeHue aByx okpyKHocTel. KacaHue
OKpYXKHOCTel. ObLMe KacaTeNibHble K ABYM OKPYKHOCTAM.

9 KNIACC

PeweHwne TpeyronbHUKOB

CuHyc, KocuHyc, TaHreHc yrnos ot 0o Ao 1800. OcHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO. Dopmy bl
npuseneHuA. PelleHne TpeyronbHUKOB. Teopema KOCMHYCOB 1 Teopema CUHYCOB. PelueHne
NpaKTUYEeCKUX 3aa4 C UCMOb30BaHNEM TeopeMbl KOCUHYCOB U TeOpeMbl CUHYCOB. PelleHune 3agau
reoMeTpUUYECcKOM ONTUKM.

TpuroHomeTpuyeckme Gopmysbl ANA NAOLWAAM TPEYroabHWUKA, Napanasesorpamma, pomba, Tpaneumm.
dopmyna lepoHa. Popmyna naoLagmn BbINYKAOro YeTbIPEXYroNbHUKA.

Moaobue TpeyronbHNKOB

Xopabl ¥ NofobHbIe TPEYroNbHUKM B OKPYXKHOCTU. Teopema 0 NPou3BeLeHNN OTPE3KOB XOp4, TEOPEMbI
0 Npou3BeAeHMM OTPE3KOB CEKYLLUMX, TEOpemMa O KBaapaTe KacaTesibHOW. [pumeHeHMe npu peLueHnm
reomeTpuyeckmx 3agay. Teopembl Yesbl U MeHenas. MoHATUE O TOMOTETUMN.

MeToa KoopauHaT

YpaBHeHWe NpAMOI Ha NNOCKOCTU. YrN0BOW KO3IPPULMEHT 1 CBOBOLHbBIN YNEH, UX FEOMETPUYECKUIA
cmblicA. MapannenbHOCTb U NepneHAMKYNAPHOCTb NPAMbIX (Yepes yraoBoi KoadduumeHT).

YpaBHeHUe OKpPYKHOCTU. HaxoxaeHMe nepecedeHmnii OKPYKHOCTEN U NPAMbIX B KoopauHaTax. Popmyna
paccToAHMA OT TOUKM A0 NpAmoi. Maowaab napaaiesorpamMmma B KOOpAMHaTax, noHsaTne o6
OPWMEHTMPOBAHHOM NaoWwagu. NprumeHeHNe MeToaa KOOPAMHAT B NPAKTUKO-OPUEHTUPOBAHHbIX
reomeTpuyecKmx 3agadax.

BekTopobl

BeKTopbl Ha Nn0cKOCTU. CNOXKEHME U BblYMTaHUE BEKTOPOB — MNPaBuia TPEYroNbHMKa U
napannenorpamma. YMHOXKeHMe BeKTopa Ha uncio. KoopauHaTtbl BekTopa. CloXKeHWe U BbluUTaHUe
BEKTOPOB, YMHOMEHWE BEKTOPa Ha YMCNO B KOOpAMHaTaX. [puMeHeHne BEKTOPOB B pU3MKe, LEeHTP
macc.



MoHATMe o 6asuce (Ha naockocTn). PasnoskeHunsa BeKkTopos no 6asucy. CkanspHoe npousseaeHune
BEKTOPOB, FTEOMETPUYECKUIA CMbIC/T U BbiparkeHne B AeKapToBbIX KoopauHaTax. AncTpnbyTMBHOCTb
cKanspHoro npousseaeHuns. CkanapHoe nponsseaeHue n npoeumposaHue. NMpuMmeHeHne cKanapHoro
Npou3BeieHNA BEKTOPOB A1 HAXOXAEeHNA AJVH M YI10B. PelleHne reomeTpuyeckux 3aaay c NOMOLLbIO

CKa/ZIAPHOro NPOU3BEAEHWA.
[IMHA OKPYKHOCTM M NAoWaab Kpyra

MpaBuibHblE MHOTOYrONIbHUKK. [IMHA OKPYKHOCTU. [pagycHas U paguaHHas mepa yria, BbluncaeHme
OJIMH Ayr OKpy*KHOCTel. Maowaab Kpyra, CeKTopa, cermeHTa. Mctopmnyeckune ceeaeHnsa o6 nsmepeHunn
O/IMHbI OKPY>KHOCTU M MAOLWAAM Kpyra.

[BUXKeHnA NNocKoCcTU

LleHTpanbHaa cummeTpus. LleHTpanbHO-cMMMmeTpuyHble ¢durypbl. MosopoT. OceBas cummeTpums.
duUrypbl, CMMMETPUYHbIE OTHOCUTENIbHO HEKOTOPOW OcU. MapannenbHbli NepeHoc.

MoHATUE ABUKEHUA U ero cBoMcTBa. PaBeHCTBO Gpuryp. MpoaBaeHUA CUMMETPUN B NPUPOAE, *KUBOMUCH,
CKY/IbMTYpe, apXuTekType. Komnosnumm asuxeHuni (npocteiwme npumepbl). MpumeHeHune B
reoMmeTpuYecKmx 3agadax.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMbI YHEBHOTIO KYPCA «TEOMETPUA» HA
YINYBNEHHOM YPOBHE OCHOBHOIO OBLLIEFO OBPA30BAHUSA

JINYHOCTHBDIE PE3Y/IbTATHI

JInyHOCTHbIE PE3yNIbTaTbl OCBOEHUA NPOrpPaMmMbl MO MAaTEMATUKE XapPaKTEPU3YIOTCA B HaCTuU:
1) naTpnoTU4YECKOro BOCNMUTaHUA:

npoABAEHNEM MHTEPECA K NPOLLJOMY U HAaCTOALLEMY POCCUMCKOM MaTeMATUKU, LEHHOCTHLIM
OTHOLIEHUEM K AOCTUMKEHMAM POCCUIUCKMX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKObI, K
NCNOIb30BAHMIO 3TUX AOCTUKEHUI B APYTUX HayKax U NPUKAaAHbIX chepax;

2) rpak4aHCKOro U AyXOBHO-HPABCTBEHHOro BOCMUTAHUA:

rOTOBHOCTbIO K BbIMOJIHEHMIO 06A3aHHOCTEN rpaXKgaHUHA U peasin3aLmn ero npas, NpeacTaBieHMemM o
MaTeMaTMUYECKUX OCHOBaX GYHKLUNOHMPOBAHUA Pa3IMYHbIX CTPYKTYp, ABSIEHMIA, NpoLeayp
rpakiaHcKkoro obliectsa (Hanpumep, BbiI6OPbI, ONPOCHI), FOTOBHOCTLIO K 06CYKAEHUIO STUYECKUX
npobaem, CBA3aHHbIX C MPAKTUYECKUM NPUMEHEHUEM AOCTUKEHMIA HAYKM, OCO3HAaHMEM BaXKHOCTU
MOPa/IbHO-3TUYECKMX NPUHLMMOB B AEATE/NIbHOCTU YYEHOTO;

3) TpyA0BOro BOCNUTAHMA:

YCTaHOBKOM Ha aKTUBHOE y4yacTUe B PELEHMM NPaKTUYECKMX 33434 MaTeMaTUYECKOM HanpPaBeHHOCTH,
OCO3HAHWEM BaYKHOCTM MaTeMATUYECKOro 06pa30BaHMA HA NPOTANKEHUN BCEWN KMU3HU 44 YCMELIHON
npodeccnoHabHON AeATENBHOCTU U Pa3BUTUEM HEOBXOANMBIX YMEHUIA, OCO3HAHHbBIM BbIGOPOM U
NoCTPOEHUEM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaAHMA U KUSHEHHbIX NJAHOB C YYETOM IMYHbBIX
MHTEPEecoB M 06LLECTBEHHbIX NOTPebHOCTEN;

4) 3CTETNYECKOro BOCNUTAaHUA:

CNOCOBHOCTBIO K 3MOUMOHANIbHOMY U 3CTETUYECKOMY BOCNPUATUIO MaTEMATUHECKUX O6'bEKTOB, 3a4ay,
peLueHMVI, paccy»(p,eHMﬁ, YMEHUI0 BNOETb MaTeMaAaTUYECKMNE 3aKOHOMEPHOCTU B UCKYCCTBE,

5) LeHHOCTen HayYHOro No3HaHUA:

OopueHTaluMel B AesATeIbHOCTM Ha COBPEMEHHYIO CUCTEMY HayYHbIX NpeAcTaBieHUi i 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BMUTMA Ye/I0BEKA, NPUPOAbl M 06LWEeCcTBa, NOHMMaHNEM MATEMATUUYECKOW HayKK
Kak cdepbl YeioBEeYECKOWN AeATENbHOCTU, 3TAMNOB €€ Pa3BUTUA M 3HAYMMOCTU AN PA3BUTUA
UMBMIN3ALNM, OBIAAEHNEM A3bIKOM MaTEMATUKN U MAaTEMATUUYECKOM KyNbTYPOM Kak cpeacTBom
No3HaHMA MUpPa, OBNAAEHNEM HaBblKaMM UCCeA0BaTENIbCKOM AeATENbHOCTY;

6) dM3nyecKkoro BocnuTaHus, GOPMMPOBAHUSA KybTypbl 340P0BbS U SMOLMOHAIbHOTO 61arononyyms:

FOTOBHOCTbIO NPUMEHATb MaTeMaTUYECKME 3HAHWA B MHTEPEeCcax CBOEro 340p0BbA, BeAeHWA 340p0BOro
06pasa Kun3Hu (340poBoe NuTaHne, cbaNnaHCMPOBaHHbIN PEXKMM 3aHATUIA U OTAbIXa, peryaapHas



dun3nYecKan akTUBHOCTb), CGOPMUPOBAHHOCTLIO HaBblKa pedaeKkcum, NpUsHaHMeMm CBOero nNpaea Ha
OLUMBKY M TaKOro e npasa APYyroro 4Ye/oBeKa;

7) 3KONOrMYECKOro BOCMUTAHUA:

OpueHTaLMel Ha NPUMMEHEHNE MAaTEMATUYECKUX 3HAHUI ANA pelleHmnA 33434 B 061aCTM COXPAaHHOCTU
OKpYy)KatoLel cpesbl, NI1aHMPOBAHUA NOCTYMKOB U OLEHKMN X BOSMOKHbIX NOCAeACTBUN ANA
OKpY’KaloLen cpesbl, 0CO3HAHWEM rN06aNbHOIO XapaKTepa sKON0rMYecknx npobaem u nyTemn mx
pelleHus;

8) ajanTaumu K USMEHSAIOLLMMCA YCIOBUAM COLMANbHOM U NPUPOAHON cpeabl:

FOTOBHOCTbIO K AEMCTBMAM B YC/IOBUAX HEONPeaeNEéHHOCTU, NOBbLILEHWIO YPOBHA CBOEW
KOMMNETEHTHOCTU Yepes NPaKTUYECKYIo AeATeNbHOCTb, B TOM YMC/Ie YMEHUE YUUTLCA Y APYTUX Ntoael,
npuvobpeTaTb B COBMECTHOM AeATe/IbHOCTU HOBbIE 3HaHMA, HAaBbIKM U KOMMNETEHLUN U3 OMbITa APYruX;

HeobxoAMMOCTbIO B GOPMUPOBAHNN HOBbIX 3HaHMN, GOPMYIMPOBaTb NAEWN, MOHATUSA, TMNOTE3bl 06
0b6BbEKTax U ABMIEHMAX, B TOM YNUC/ie paHee HEM3BECTHbIX, 0CO3HaBaTb AedPULMUTbI COBCTBEHHbIX 3HAHUI U
KOMMETEHTHOCTEMN, N1aHMPOBATb CBOE pa3BUTUE;

CNocobHOCTbIO 0CO3HaBaTb CTPECCOBYIO CUTYaLMIO, BOCMPMHMMATbL CTPECCOBYHO CUTYaLIMIO KaK BbI30B,
TpebyloLmMit KOHTPMEP, KOPPEKTUPOBATb MPUHMMaEMble peLleHUs U AeicTBMA, GOPMYANPOBaTbL 1
OLLeHMBaTb PUCKM M NOCAeACTBUA, POPMMPOBATH OMbIT.

METAMNPEOMETHbBIE PE3Y/IbTATbI

B pe3ynbTaTe 0CcBOEHMA NPOrpaMmbl Mo MaTeMaTHKe Ha YPOBHE OCHOBHOrO 0bLiero 06pasoBaHna y
obyyatowerocs 6yayT chopmmnpoBaHbl MeTanpegMeTHbIe pe3ybTaTbl, XapaKTepusytowmecs
oBAaAEHNEM YHUBEPCAIbHBIMW NO3HABATENIbHbIMW AeNCTBUAMMK, YHUBEPCANbHBIMM
KOMMYHUKaTUBHbIMW AeNCTBUAMM U YHUBEPCA/IbHLIMU PEryAATUBHbIMU AEUCTBUAMM.

Mo3HaBaTe bHble YHMBEpPCaNbHble yYebHble AencTBuA
Basosble fiorMueckme aencrems:

BbIAB/IATb M XapaKTEPU30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUUYECKMX 0OBEKTOB, NOHATUN,
OTHOLLEHUI MeXAY NoHATUAMMK, GOPMYIMPOBATL ONpeaeneHnn NOHATUIN, yCTaHaBIMBATb
CYLLECTBEHHbIM NPU3HaK KnaccupuKaLumm, OCHOBaHUA A5 0606LEHNA U CPAaBHEHUSA, KPUTEPUU
NPoOBOANMOrO aHan3a;

BOCMPUHUMATb, GOPMYINPOBATL U NPeobpPa30BbIBaTb CYXKAEHUA: YTBEPAMUTE/bHbIE U OTPULATENbHbIE,
eANHUYHbIE, YacTHble U 06LLMe, YCNOBHbIE;



BbIABNATb MAaTEMATUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3N M NPOTUBOPEUUNS B PpaKTaX, AaHHbIX,
HabNOAEHUAX U YTBEPKAEHUSAX, NPeasaratb KpUTEPUN A5 BbISBJEHNA 3aKOHOMEPHOCTEN U
npoTUBOpPEYNA;

AenaTtb BbiBOAbI C UCNOJ/Ib30OBAHNEM 3aKOHOB JIOTUKU, OEAYKTUBHbBIX U UHAYKTUBHbIX YMO3aK!'IIO‘-I6HMl71,
yN\oaaKmoqumﬁ Nno aHaNorunu,

pa3bupaTb AOKa3aTebCTBA MAaTEMATUYECKUX YTBEPKAEHUI (NpAMbIe U OT MPOTUBHOIO), MPOBOAUTL
CaMOCTOATE/IbHO A0Ka3aTe/IbCTBa MaTeMaTUYecKMx GaKToB, BbICTPaMBaTb apryMmeHTaumio, NPUBOANUTb
NPMMEPbI U KOHTPNPUMEPDI, MPUMEHATb METOA, MaTeMaTUYECKON MHAYKLMM, 06OCHOBbIBATDL
COBCTBEHHbIE pPacCyXKAeHus;

BbIBMpPaTb CNocob pelieHnn y4ebHoM 3a4aun (CpaBHUBaTb HECKOIbKO BapUaHTOB peLleHuns, BbIbupaTtb
Hanbonee NoAXoAALLMIA C YYETOM CaMOCTOATENIbHO BblAe/IeHHbIX KpuTepues).

basoBble uccieposaTtesibCkme AEVICTBMHZ

MCNO/b30BaTb BOMPOCHI KaK UCCNeA0BaTEIbCKUIA MHCTPYMEHT NO3HaHUA, GOpMyanpoBaTh BOMPOCHI,
duKcHpyowme npotusopeymre, Npobaemy, CamoCTOATENbHO YCTaHaBANBaTb MCKOMOE U AaHHoe,
bopmmnpoBaTb rMNOTE3Y, apryMmeHTUPOBaATbL CBOIO NO3ULMIO, MHEHWE;

nposoanTb NO CaMOCTOATE/IbHO COCTaB/IEHHOMY NJ1aHY 3KCNEPUMEHT, UccnegoBaHmne no yCtaHoOBNEHUIO
0CcobeHHOoCTelt MaTeMaTUYEeCKOro O6'beKTa, 3aBMCUMOCTel 06bEKTOB mexay CO60§I,‘

camocToaTenibHo GopmyanposaTb 06061EeHMA U BbIBOAbI NO pe3y/ibTaTaM NpoBeA&HHOro HabatoaeHus,
nccnefoBaHUA, SKCNEPUMEHTA, OLleHUBaTb AOCTOBEPHOCTb NOYYEHHbIX Pe3yNbTaToB, BbIBOAOB U
0606LeHni;

NMPOrHo3MpPoBaTb BO3MOXXHOE pPa3BUTUE NpoLUEeCCa, a TaKXKe BblABUTaTb NPeanos1oKeHUA O ero passnTmn
B HOBbIX YCNOBUAX.

PaboTa c MHpopmaumei:

BbIAABAATb HEAOCTATOYHOCTb U M3BbITOYHOCTE MHDOPMALLIUK, AaHHbIX, HEOBXOANUMBIX ANA peLleHmna
3ajauu;

BblI6MPaTb, aHAIM3MPOBATb, CUCTEMATU3MPOBATb U UHTEPNPETUPOBATL MHGOPMALMIO PA3IUYHBIX BULOB
n dopm npeacTaBaeHuUs;

BbI6MpaTb Gopmy NpeacTasaeHns MHGoOPMaLUM U MANKOCTPUPOBATL pPellaemMble 3a4a4M CXxemamu,
Anarpammammu, MHOM rpadmMKomn n nx KombuHaumMamu;

OLUEHMBATb HaAEKHOCTb MHPOPMALUMN MO KPUTEPUAM, MPEASTOKEHHBIM MW CHOPMYTMPOBAHHLIM
CaMOCTOATE/IbHO.

KOMMYHUMKaTUBHbIE YHUBEPCAbHbIE yYebHble AeACTBUA:



BOCNPUHUMATb U d)OpMynMpOBaTb Cy>XAeHnA B COOTBETCTBUUN C YCZIOBUAMU U LLenaMn 06IJ.I,€HMH, ACHO,
TOYHO, FTPAaMOTHO BblPaXaTb CBOIKO TOYKY 3peHNA B YCTHbIX U MTUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHWNA MO
Xo4y peweHnAa 3agadyn, KOMMEHTUPOBATb FIOIly‘-IeHHbIﬁ pe3ynbTar,

B X04e 06CyKAeHMA 3a4aBaTb BOMNPOChI MO CYLLECTBY 06CyKAaeMOW Tembl, NpobaeMbl, peliaemol
334,241, BbICKa3blBaTb MAEW, HALLENEHHbIE HA MOWUCK PeLleHMs, CONOCTaBAATb CBOU CYXKAEHUA C
CYKAEHUAMM OPYIUX YHAaCTHUKOB AManora, 0bHapyKMBaTb pas/ivume U CXOLCTBO MO3ULWIA, B
KoppeKTHoMN popme GopmMynnpoBaTh Pa3HOMIACKA, CBOM BO3PAXKEHUS;

npeacTaBAATb Pe3y/ibTaThl PeLleHUs 3a4a4K, SKCNepPUMEHTa, UcCneaoBaHnA, NPOEKTa, CaMOCTOATE/IbHO
BbI6MpaTb GOPMaT BbICTYMNEHMSA C Y4ETOM 3a4a4 Npe3eHTauun 1 ocobeHHoCTeln ayautopum;

NMOHMMATb U UCMOJIb30BATb NPENUMYLLLECTBA KOMAHAHOW U MHANBMAYA/IbHON paboTbl NP pelleHnn
y4ebHbIX MaTeMaTUYECKMX 33434, MPUHUMATD Le/ib COBMECTHOM AeATeNIbHOCTH, NAaHMPOBaATb
OpraHM3aLMIo COBMECTHOM paboTbl, pacnpeaenatb BuAbl paboT, 4oroBapuBaTbhca, 0bcyaaTb NpPoLLEecc U
pe3ynbTaT paboTbl, 0606LaTb MHEHMA HECKOJIbKUX togel;

y4acTBOBaTb B rpynnoBbix dopmax paboTbl (06cyKaeHMA, 0BMEH MHEHUI, KMO3TOBbIE LUTYPMbI» U
WHblE); BbINOAHATL CBOO YacTb PaboTbl N KOOPANHUPOBATL CBOM AEMCTBMA C APYTMMM YleHaMM
KOMaH/bl, OLLEHMBAaTb Ka4eCTBO pe3y/ibTaTa M Ka4ecTBO CBOEro BKAaAa B 0b6LLMi1 pe3yabTat no
KpUTepuam, cGopmMyIMPOBaHHbIM Y4aCTHUKaMU B3aUMOLENCTBUA.

PerynaTuBHble yHUBEpCabHble yyebHble AelCTBUA
CamoopraHusaums:

BbIABNATL NPO6AEMbI ANA PELUEHUA B )USHEHHbIX U Y4EOHbIX CUTYaUMAX, OPUEHTUPOBATLCA B
Pa3INYHbIX NOAXO0AaX MPUHATUA pewweHui (MHANBUAYaNbHOE, rpynnoBoe);

CaMOCTOATE/IbHO COCTaBAATL NJ1aH, aNrOPMUTM pelleHuns 3a4a4m (Mn ero YacTb), BbibBUpaTb cnocob
peleHns C YY4ETOM MMEIOLLMXCA PECYPCOB M COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb U
KOPPEeKTMPOBaTb BapMaHTbl pPeLleHKit ¢ Y4ETOM HOBOM MHbOPMALMMK.

CaMOKOHTpOAb, SMOLI,VIOHaﬂbeIﬁ NHTENNEKT:

BAaAeTb cnocobamm camMonpoBeEPKM, CAMOKOHTPOIA NPoLLecca M pesynbTaTta pelleHna matemaTuyeckom
334,341, CaMOMOTUBALMKN U pedaeKcuu;

npeaosnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3SHUKHYTb NpU peleHnn 3aaayvm, BHOCUTb KOPPEKTUBLI B
AeATeNbHOCTb Ha OCHOBE HOBbIX 06CTOFIT€!'IbCTB, Haﬁﬂ,EHHbIX OLLIM6OK, BblAB/IEHHbIX pr,D,HOCTEVI;

OLLeHMBaTb COOTBETCTBUE pe3y/ibTaTa AeATe/IbHOCTU NOCTaBAEHHOW LLeNU U YCI0BUAM, 06bACHATb
NPUYUHbI AOCTUMKEHUS UM HEAOCTUMKEHUA LN, HaX0AUTb OLUIMOKY, AaBaTb OLUEHKY NPUObpeTEHHOMY
onbITy;

Bblpa*XaTb aMmounn npun N3ydeHnm matemaTtnyeCkmnx 06BbEKTOB U d)aKTOB, AaBaTb SMOLIMOHAIbHYHO
OUEHKY pelwleHnAa 3aga4uun.



MPEOAMETHBDIE PE3Y/IbTATHI

K KOHUY 06y4eHMA B 7 Knacce 06yyatoWmiica NoayunT caeaytolime npeameTHble pesynbTaThbl:

Pacno3sHaBaTb M3y4yeHHble reoMeTpuyeckme GUrypbl, onpeaensiTb UX B3aMMHOE PacroioXKeHWe,
n306paxKaTb reomeTpuyeckne purypbl, BbINOAHATL YEPTENKM NO YCNOBUIO 3a4a4n. MI3mepaTb NHENHble
W YrNoBble Be/IMUYMHDI. PewaTtb 3a4a4m Ha BblYUCNEHWNE OJIMH OTPE3KOB U BEJIMYMH YI/10B.

[enatb NPUKNAKY U OLLEHKY IMHENHbIX U YII0BbIX BENMYUH NPEAMETOB B PpeasibHOW XU3HKN, pa3Mepos
NPUPOaHbIX 06bEKTOB. Pasnunuatb pasmepbl 3TUX 06EKTOB MO NOPAAKY BEIUUYUNHDI.

CTpOUTb YEPTEXKM K TeEOMETPUYECKMM 3a4a4aM.

Monb30BaTbCA NPM3HAKAaMWM PaBEHCTBA TPEYro/IbHUKOB, NCMNO/Ib30BaTh MPU3HAKKM M CBOMCTBA
paBHObeApeHHbIX TPEYroNbHMKOB NPU PelleHnn 3a4au.

MpoBoOAUTb NOrMyYecKkme paccyaeHna c UCNoJIb30BaHMEM reOMeTPUYECKMX TeopeMm.

Monb30BaTbCA NPU3HAKAMM PAaBEHCTBA NPAMOYTO/bHbIX TPEYrO/bHUKOB, CBOMCTBOM MeAMaHbI,
NpoBeAEHHOM K TMNOTEHY3€E NPAMOYIrONbHOMO TPEYrO/IbHUKA, B PELLUEHMM FTEOMETPUYECKUX 33434,

OnpeaenATb NapannenbHOCTb NPAMbIX C MOMOLLbIO YF/10B, KOTOpble 06pasyeT C HUMM CEKyLLan.
OnpepenAtb NapannenbHOCTb NPAMbIX C MOMOLLbIO PAaBEHCTBA PACCTOAHMIA OT TOYEK OAHOWN NPAMON A0
TOYEK ApYyroi NpAMoin.

Pewatb 3aga4yn Ha Knet4yaton bymare.

MpoBOANTb BbIMUCNEHUA U HAXOANUTb YNC/IOBbIE U BYKBEHHbIE 3HAaYEHMA YI/I0B B FEOMETPUUECKUX
33/,34ax C UCMOJIb30BAHNEM CYMMbI YI/10B TPEYrosIbHUKOB M MHOTOYro/IbHUKOB, CBOMCTB YI/10B,
06pa3oBaHHbIX NPU NepeceyeHn AByxX NapannenbHbIX NPAMbIX CEKYLein. PelwaTb NpakTUYeckue 3aaun
Ha HaxoXAeHWne yrnos.

BnazeTb NOHATUEM reomeTpruyeckoro mecrta Todek (TMT). Onpeaenatb bUccekTpuUcy yria n cepeanHHbIN
nepneHANKYNAp K OTPE3Ky KaK reomeTpuyeckme mecra Todek. [101630BaTbCA NOHATMEM
reomeTpuyeckoro mecra Todek (FTMT) npu AoKa3aTeNbCTBE reOMETPUYECKMX YTBEPKAEHUI U Npn
peleHnn 3agau.

dopmynunpoBaTtb onpeaeneHusa OKPYKHOCTU U Kpyra, XopAbl U AMaMeTPpa OKPYKHOCTUN, YBEPEHHO
B/1aAEeTb UX CBOMCTBAMU. YMETb A0Ka3biBaTb M NPUMEHATb 3TU CBOMCTBA NPM peLleHnm 3aay.

BnageTb NOHATUEM ONUCAHHOWN OKO/IO TPEYro/ibHMKa OKPYXKHOCTU, YMETb Haxo4uTb e€ LeHTp.
[oKa3blBaTb M MUCMO/1Ib30BaTb GaKTbl O TOM, YTO BUCCEKTPUCHI YI/IOB TPEYrO/IbHWKA NEPECEKALOTCA B
OZHOW TOYKE, N O TOM, YTO CepeauHHble NepneHaMKyNAPbl K CTOPOHAM TPEeYrosibHMKa NepeceKkatoTcs B
O/ HOW TOuKe.

BniageTb NOHATMEM KacaTe/IbHOM K OKPYMKHOCTU, N0/1b30BaTbCA TEOPEMOM 0 NeprneHAMKYAAPHOCTH
KacaTe/IbHOM 1 paauyca, NpoBeaEHHOrO K TOUKe KacaHuA. [JoKa3bliBaTb PaBEHCTBO OTPE3KOB
KacaTe/ibHbIX K OKPYXHOCTU, NPOBEeAEHHbIX U3 04HOM TOYKU, N MPUMEHATb 3TO B PeLleHnn
reomeTpmuyYecknx 3agad.



JoKa3blBaTb U NPUMEHATb I'lpOCTEVILLIMG reomeTpmnyeckme HepaBeHCTBa, MOHNUMATb UX ﬂpaKTMLIeCKMVI
CmblCn.

MpoBOAMTb OCHOBHbIE FEOMETPUUYECKME MOCTPOEHMSA C MOMOLLBIO LIUPKYAA U INHENKMN.

K KOHUy 06yuyeHuA B 8 Knacce 06y4atoLLMIACa NONYYUT Caeaytolime NpeamMeTHble pe3yibTaTbl:

Pacno3sHaBaTb OCHOBHbIe BUAbI '-IETpréXVFOI'IbHMKOB, NUX 3/1IEMEHTbI, N021b30BATbCA UX CBOWMCTBaMM npu
peleHnn reomeTpmuyeckmx 3agad. Pasnnyatb NpUsHaKU 1 CBOWCTBA napannenorpamma, p0M6a n
NPAMOYTroJibHUKa, AO0Ka3biBaTb UX U YBEPEHHO NPUMEHATb NPU pelleHN reomeTpnu4eckmnx 3adau.

Mcnonb3oBaTh CBOMCTBA TOYKM NepeceyeHns meanaH TpeyroabH1Ka (LeHTpa Macc) B pelleHmnm 3aaa.

Bnagetb NoOHATMEM cpeaHEN IMHUM TPEeYrosibHUKa U Tpaneumm, NPUMEHATb X CBOMCTBA NPU pPeLleHnmn
reomeTpuyeckunx 3agad. Mcnonbsosatb Teopemy Paneca n Teopemy 0 NPONOPLMUOHA/bHbBIX OTPE3KaX,
NPUMEHATb UX AN1A PeLleHMA NPaKTUYeCcKUX 3aaau.

Pacno3sHaBaTb LLeHTPaIbHO-CUMMETPUYHbIE GUrYPbl M UCMOJIb30BaTb MX CBOMCTBA NPW peLleHnn 3aad.

BnazeTb NOHATUAMM Nof06umA TpeyronbHUKOB, KoadduumeHTa NofobuA, COOTBETCTBEHHbIX 3/1EMEHTOB
NoAo6HbIX TPEYronbHUKOB. UMeTb npeacTaBiaeHme o npeobpa3zoBaHumn noaobusa n o Nnofo6HbIX
odurypax. Monb3oBaTbcA NPU3HAKaMM NOA06UA TPEYrONbHUKOB NPU PELIEHUN FEOMETPUYECKMX 33434,
[ oKa3biBaTb U MPUMEHATb OTHOLLEHWA NPONOPLMOHANBHOCTU B MPAMOYTO/IbHbIX TPEYro/IbHUKaX.
MpumeHATb Nof06Me B NPAKTUYECKUX 3a4a4ax.

BbIBOAMTL M MCNONL30BaTb NpocTerwne Gopmybl gNa NAOWAAM TPEYTobHMKA, Napannenorpamma,
pomba v Tpaneumm. BoliumncnaTb (pasanyHbiMm cnocobamm) naolaab TPeyroibHMKa 1 Naowaam
MHOTOYronbHbIX GUryp (Monb3yAach, rae HEOH6XO0AMMO, KaNbKyAATOPOM). 3HaTb OTHOLIEHWE Naowasen
NoAo6HbIX GUryp M NPUMEHATb NPU peLleHnn 3a4a4. MPUMEHATb NOYYEHHbIE YMEHWUA B NPAKTUYECKUX
3afayax.

Monb3oBaTtbcs Teopemont Mudaropa ANA pelleHna reoMeTPUYECKUX U NPAKTUYECKNX 3aaa4. CTpounTb
MaTeMaTMUYECKYIO MOAE b B MPaKTUYECKUX 3a[a4ax, CAMOCTOATENbHO AEeNaTb YEPTEXK U HAXOAUTb
COOTBETCTBYHOLIMNE A/IUHBI.

Bnaaetb NOHATMEM BMUCAHHOrO M LEEHTPaNbHOIO YIAa, Yria MeXay KacaTeNbHOW U XopA0i, onucaHHOM
M BMMUCAHHOW OKPYKHOCTU TPEYIO/IbHUKA N YEeTbIPEXYro/IbHNKA, NPUMEHATbL X CBOMCTBA NPU peLeHnn
3agau.

MPUMEHATb NONYYEeHHble 3HaHMA Ha NPAKTUKE — CTPOMTb MaTemaTUYecKne moaenn AnA 3afady peasibHom
YKM3HU M NPOBOAUTbL COOTBETCTBYIOLLME BbIYUCAEHUA C MPUMEHEHMEM NOA0OUSA U TPUFOHOMETPUN
(nonb3ynacw, roe HEOb6X0ANMMO, KaNbKyATOPOM).

K KOHUy 06y4yeHuMa B 9 Knacce obyyatowmiica NoAyunuT caeaytolime npeameTHble pe3ynbTaThbl:



3HaTb TPUroHOMETPUYECKME GYHKLMUMN OCTPbIX YFI0B, YMETb HaX0AMUTb C UX MOMOLLbIO Pa3/INYHbIe
3/1EMEHTbI NMPAMOYrO/IbHOIO TPEYro/IbHMKA («peLleHne NPAMOYro/ibHbIX TPeYrosibHUKOBY»). HaxoauTs (c
NOMOLLIbIO KaNbKyNATOPa) AANHbI U YIAbl ANA HETABAUYHBIX 3HAYEHUIA.

MNonb3oBaTbCA cbopmynaMM npmeeaeHnA 1 OCHOBHbIM TOUTOHOMETPUNYECKUM TOXKAOECTBOM ANA
HaXoXaeHunA COOTHOLLEHUN mexay TpuroHomeTpmnyeCkumm BeM4nHamu.

[ oKa3biBaTb TEOPEMY CUHYCOB Y TEOPEMY KOCUHYCOB, NPUMEHATb UX A1A HAaXOXAEHUA PA3ANYHbIX
3N1EMEHTOB TPEeYroJibHWKa («peLleHmne TPeyroibHUKOBY), NPU peLleHnn reoOMeTPUYECKUX 3aau.
MPUMEHATb NONYYEHHbIE 3HAHMA NPU PELLEHNN NPAKTUYECKUX 3aaY.

MpUMEHATb TPUFOHOMETPMUIO B 334a4aX Ha HaXOXAeHWe NaoLlaau, BbIBOAUTb U BNageTb
TPUTOHOMETPUYECKUMU bOopMyNammM ANA NAOLWAAM TPEYrONbHMKA, Napannenorpamma, pomba,
Tpaneumw, BbIBOAUTbL U NPUMeHATb Gopmyny FepoHa n popmyny Ana Naowaam BbiNyKAoOro
YeTbIPEXYro/ibHUKA.

NmeTb NnpeacTaBaeHUE O FTOMOTETUM, MPUMEHATb B NPAKTUYECKNX CUTYaLLUAX.
Ncnonb3osaTb Teopembl YeBbl 1 MeHenaa npu pelweHnn 3aaau.

Mcnonb3oBaTb TEOPEMbI O BMUCAHHBIX YIaX, Yraax Mexay Xopaamu (CEKYLUMN) 1 yrae mexay
KacaTe/IbHOM W XOpA0WM NpU peLleHnn reomeTpuyeckunx 3aaad. JJokasbiBaTb U NPUMEHATL TEOPEMbI O
Npon3BeAeHMM OTPE3KOB XOPA, O NPOU3BEAEHMM OTPE3KOB CEKYLLMX, O KBaApaTe KacaTe/IbHOM.

Bnagetb NoHATMEM KOOPAMHAT Ha NJIOCKOCTU, paboTaTb C ypaBHEHMEM NPAMOI Ha NJIOCKOCTU. BnageTs
MOHATUAMM YIN0BOTO KO3GPULIMEHTa N CBOBOAHOIO YeHa, MOHUMATb UX FEOMETPUYECKUIA CMbICA U
CBA3b YrNOBOro KoaddurumMeHTa c Bo3pacTaHMem 1 ybbiBaHNMEM NNHENHOW QYHKUMWN. YMETb pellaTb
MEeTOA40M KOOPAMHAT 3a4a4K, CBA3aHHbIE C Napa/ie/ibHOCTbIO U NepneHAUKYASAPHOCTLIO NPAMbIX,
nepeceyeHNem NPAMbIX, HAXOXKLEHMEM TOYEK NepeceyeHus.

BbIBOAMTL M BNAAETb YypaBHEHWEM OKPYKHOCTU. MCNOAIb30BaTb METOA KOOPAMHAT AJ1A HAXOXKAEHUA
nepeceyeHnn oKPYKHOCTEN M NPAMbIX. BAageTb Gopmynamm pacCcToAHMA OT TOYKM 40 NPAMOMN,
naowaan napasnnenorpaMmma B KOOpAuHaTax, UMeTb NOHATME 06 OPUEHTMPOBAHHOM NAOLWAAM.
Monb30BaTbCA METOAOM KOOPAMHAT Ha MNNOCKOCTU, MPUMEHATbL €ro NPU PeLeHnn reoMeTPUYECKUX U
NpPaKkTUYeckmx 3agad. NpUMeHATb MeToa KOOPAMHAT B NPAKTUKO-OPUEHTUPOBAHHbIX FTEOMETPUYECKMX
3agavax.

Bnagetb noHATHEM BEKTOpa. YMeTb CKNaablBaTb U BblUUTaTb BEKTOPbI, YMHOXAaTb Ha YXUC/10, BNA4ETb
npasunamm TpeyroibHUKa n napannenorpamma. Bnagetb npakTM4eCKMMMN NHTepPNpeTauMaMmn BEKTOPOB.
YBepeHHO N0/1b30BaTbCA KOOPAMHATAMKM BEKTOPA. BAaaeTb ChoXKeHUnem 1 BblMMTaHMEM BEKTOPOB,
YMHOXEHNEM BEKTOPA HA YNC/10 B KOOPAUHATaX.

MmeTb npeacTtaBneHune o 6asnce (Ha NaockocTH). PacknaabiBaTb BeKTOpbl No 6asncy. PacknagbiBath
BEKTOPbI CU/ C MOMOLLbIO NPOELMPOBAHUA U TPUTOHOMETPUYECKUX COOTHOLLEHWUI. MPpUMEHATb
MoJIyYEHHbIE 3HaHUA B NPOCTENLLINX PUINYECKUX 3aa4aX.

Bnagertb NoOHATMEM CKaNAPHOro Npou3BeLeHNA BEKTOPOB, MOHUMATb ero FEOMeTpMLIECKVIﬁ CcmMmbICn U
YBE€PEHHO MNO0/Ib30BaTbCA €ro Bbipa*KeHNEM B AEKAPTOBbLIX KOOPAUHATAX. 3HaTb ,D,MCTpM6YTMBHOCTb
CKaNAPHOro NpousBeAEeHUA U ero CBA3b C NpoeumpoBaHmem. NpumeHATb CKanApHoe npomnsseaeHmne



BEKTOPOB A5 HAXOXAEHUA A/VH U YrI0B. PelwaTb reomeTpuyeckmne 3a4aum ¢ NOMOLLLbIO CKaAPHOro
npousseaeHus. Mcnosib3osBaTb CKaAApHOE NPon3BeaeHne BEKTOPOB B anrebpanyecknx n GrUsnyeckmx
3ajavax.

BnageTb NOHATUAMM NPABUABHOTO MHOTOYTONIbHUKA, AJIMHbBI OKPYKHOCTU, O/INHbBI AYTU OKPYKHOCTU U
pafMaHHON Mepbl YINa, BbIMUCAATD NIOWAAb Kpyra M ero Yactei. MoHMmaTb cMbICa Yncna 1. MpumeHaTb
NoJslydeHHble YMEHUA NPU pelleHnn NPaKTUYECKUX 3a4a4. 3HaTb UCTOpPUYECKME cBeaeHNA 06 n3mepeHnn
OJIVHbBI OKPYXKHOCTU M NAOLLAAM KPYTa.

NmeTb NpeactaBneHne o npeobpasoBaHMM NAOCKOCTU, O ABUNKEHUAX. HaxoaAnTb OCU, LEHTPbI
cMMMeETPUKM GUryp, LEHTPbI NOBOPOTA, HAXOANTb KOMMO3MLMM NPOCTENLWNX Npeobpa3oBaHuMiA.
MPUMEHATb ABUMKEHMA MNOCKOCTU NPU PeLIeHMU FTeOMETPUYECKMX 3a4aY.

MPUMEHATb NOJIyYeHHble 3HaHWA Ha NPAKTUKE — CTPOUTb MaTeMaTUYECKME MOLENN AN 33434 PeasbHOM
W3HM 1 NPOBOANTL COOTBETCTBYIOLLME BbIMMCAEHUA C NPUMEHEHNEM NOA06UA U TPUFOHOMETPUUYECKUX
bYHKUMI (Monb3yach, rae HeobxoAnMMO, KasibKyAaTOPOM).



TEMATUYECKOE MNMJIAHUPOBAHUE

7 KNACC
Konnyectso yacos
INeKTpOHHbIe (undpoBble)
Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KOHTpOAnbHbIE MpakTnyeckume obpasoBaTenbHble pecypchbl
paboTbl paboTbl
Hauvana reomeTtpun. MpocTtenwmne Bubnumoteka LLOK
1 reomeTpuyeckme Gurypbl 1 X cBoMcTBa. 28 1 https://m.edsoo.ru/78cl146c
N3mepeHne reoMeTpruYecKuX BeNMYmH 4
Bubnnoteka LLOK
2 TpeyronbHUKK 19 1 https://m.edsoo.ru/78c146¢
4
Bubnnoteka LLOK
MapannenbHocTb. Cymma yrnos
3 15 1 https://m.edsoo.ru/78c146¢
MHOrOYronbHMKa 4
bnbnnoteka LLOK
4 MpAMOYronbHble TPEYroNbHUKN 7 https://m.edsoo.ru/78c146¢
4
Bubnnoteka LLOK
5 feomeTpuyecKkmMe HepaBeHCTBa 5 1 https://m.edsoo.ru/78c146¢
4
6 18 1 Bubanoteka LLOK
OKpY*KHOCTb. [eomeTpuyeckne mecrta ToYeK.
https://m.edsoo.ru/78c146¢




MOCTPOEHMSA C MOMOLLBIO LLUPKYAS U INHENKK

MNoBTOpEeHNe, 0606LEeHNE, CUCTEMATU3ALLNSA
3HaHUM

10

Bubnnoteka LLOK

https://m.edsoo.ru/78c146¢
4

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME

102




8 K/IACC

Ne n/n

HanmeHoBaHWe pa3aesios M TEM NPOrpammbl

Konnuyectso vacos

Bcero

KoHTpOAnbHbIE
paboTbl

MpaKkTnyeckume
paboTbl

DNEeKTPOHHble (undpoBsble)
o0bpasoBaTesibHble pecypcbl

YeTbIpEXYroNbHMKN

22

Bubnanoteka LOK
https://m.edsoo.ru/a5ch98e
b

MNopobue

16

Bubnanorteka LOK
https://m.edsoo.ru/a5ch98e
b

Mnowaab

16

Bubnanorteka LLOK
https://m.edsoo.ru/a5ch98e
b

Teopema Mudaropa n HayaNa TPUrOHOMETPUM

18

bubnanoteka LLOK
https://m.edsoo.ru/a5ch98e
b

YrNbl M 4eTbIPEXYTO/IbHUKK, CBA3AHHbIE C
OKPY»KHOCTbO

20

Bubnnoteka LOK
https://m.edsoo.ru/a5ch98e
b

MNoBTOpeHue, 0606LeHNE, CUCTEMATU3ALLUA
3HaHUM

10

Bubnanorteka LLOK
https://m.edsoo.ru/a5ch98e
b




OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME

102




9 KNIACC

Ne n/n

HanmeHoBaHWe pa3aesioB U TeEM NPOrpammbl

Konnuyectso vacos

Bcero

KoHTpoAnbHbIE
paboTbl

MpakTnyeckume
paboTbl

INeKTpOHHbIe (undpoBble)
obpasoBaTesibHble pecypcsl

PeweHwne TpeyronbHMKOB

22

Bubanoteka LOK
https://m.edsoo.ru/dddde23
0

Moaobue TpeyronbHUKOB

12

Bubnnoteka LLOK
https://m.edsoo.ru/dddde23
0

MeToa KoopauHaT

10

Bubnnoteka LLOK
https://m.edsoo.ru/dddde23
0

BeKkTopobl

20

bubnnoteka LLOK
https://m.edsoo.ru/dddde23
0

[NVHa OKPYKHOCTM U NAoWagb Kpyra

16

Bubnnoteka LOK
https://m.edsoo.ru/dddde23
0

[BUXKeHnA NN0CKoCTH

10

Bubnnoteka LLOK
https://m.edsoo.ru/dddde23
0




MoBTopeHue, 0606LLEeHNE, CUCTEMATU3ALMA
3HaHWUI

12

Bubnnoteka LLOK
https://m.edsoo.ru/dddde23
0

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102







MNMoyPOY

HOE NJTAHNPOBAHWE

7 KNACC
KonnyecTso 4acos
OaTa INEeKTPOHHbIE UndpoBbIE
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTtesnibHble pecypchbl
paboTbl paboTbl
1 UcTopmAa BOSHUKHOBEHMUA U 1 Bubnunoteka LLOK
Pa3BUTUNA FEOMETPUM https://m.edsoo.ru/925af86b
5 HayanbHble NOHATUA reomeTpun. 1 Bubnunoteka LLOK
TouKa, NpAamas, oTPe30K, /iy https://m.edsoo.ru/659c4331
3 HayvanbHble NOHATMA reoMeTpuu. 1 Bubnunoteka LLOK
TouKa, npamas, oTPe3oK, /iy https://m.edsoo.ru/20bael2a
MoHATMe 06 aKcMoMe, TeopeMe,
4 1 bubnnoteka LOK
OKa3aTe/IbCTBE, ONpeseNeHunm,
A N pea https://m.edsoo.ru/3d223477
CBOICTBE, NPU3HAKe
B3anMHoOe pacnonoxeHue Touek
s Ha NpAMON. M3mepeHune ANnHbI ) bubnnoteka LOK
OTpesKa, paccTossHNE MmexKay https://m.edsoo.ru/92b776f1
TOYKaMu
B3anMHoOe pacnonoxeHne Touek
. Bubnunoteka LLOK
6 Ha npAmoi. MamepeHure anHbI 1
https://m.edsoo.ru/9¢500788
OTpe3sKa, pacCcToAHUE Mexay
TOYKaMU




B3avmHoOe pacnosioxkeHue Touek
Ha NpAaMoMi. M3amepeHune AanHbI

Bubnnoteka LOK

7
OTpe3sKa, PacCToAHNE MeXay https://m.edsoo.ru/7f06e8ce
TOYKaMu
8 MonynnockocTb 1 yron. Buapl Bubnunoteka LLOK
yrnos. MamepeHue BeNIMYNH YrIoB https://m.edsoo.ru/36862bf3
9 MonynnockocTb u yron. Buapl Bubnunoteka LLOK
yrnos. MIamepeHue BeINYUH yrnos https://m.edsoo.ru/21ce4ff2
10 MonynnockocTb u yron. Buapl Bubnnoteka LOK
yrnos. UamepeHue BeIMYNH YrIoB https://m.edsoo.ru/ce214e34
BepTMKanbHbIe U CMEXKHbIE YI/bl.
Bubnnoteka LOK
11 MapannenbHbie n
https://m.edsoo.ru/7399faea
neprneHANKyAApHbIE NPAMble
BepTuKanbHble U CMEXHbIE YI/bl.
Bubnnorteka LOK
12 MapannenscHble n
https://m.edsoo.ru/5c2c0dff
nepneHANKyAApHble NpsAmMble
BepTMKanbHble U CMEXKHbIE YIbl.
13 n Bubnnoteka LOK
apannenbHble U
P https://m.edsoo.ru/4a4bf678
nepneHAMKyNApHbIE NPAMble
BepTMKanbHbIe U CMEXKHbIE YIbl.
Bubnnoteka LOK
14 MapannenbHbie n
https://m.edsoo.ru/84ee61de
neprneHanKyAspHbIe NpsAMble
15 BepTuKanbHble N CMEXKHbIE YIbl. Bubnunoteka LLOK

MapannenbHbie n




nepneHaNKyNsapHbIe NPAMble

https://m.edsoo.ru/d04bb9c5

Bubnnorteka LOK

16 BbuccekTpuca yrna
P y https://m.edsoo.ru/da5e003c
Bubnnoteka LOK
17 buccektpuca yrna
https://m.edsoo.ru/557998af
Bubnnoteka LLOK
18 buccektpuca yrna
https://m.edsoo.ru/5ea89182
19 JlomaHasna. Buabl nomaHbix. JanHa Bubnnorteka LOK
JlomaHom https://m.edsoo.ru/c84d7212
20 JlomaHaAa. Buabl nomaHbix. JAnHa Bubnnoteka LOK
JIoMaHoM https://m.edsoo.ru/91fe52bc
MHoroyronbHuKu. NMepmumeTp
51 MHOrOYrosibHuKa. NoHATHe o Bubnunoteka LLOK
BbIMYK/bIX M HEBbLIMYK/bIX https://m.edsoo.ru/0aab8dfc
MHOTOYro/ibHMKax
MHoroyronbHuku. Mepumetp
27 MHOTrOYrosibHuKa. NoHATHe o Bubnunoteka LLOK
BbIMYK/IbIX M HEBbIMYK/bIX https://m.edsoo.ru/27b15065
MHOTOYro/ibHMKax
23 MHoroyronbHuku. NMepmumeTp Bubnnorteka LLOK

MHOroyro/sibHuKa. lNoHaTne o
BbIMYKAbIX N HEBbIMYKNbIX
MHOTIOYyroJibHUKax

https://m.edsoo.ru/5cc7a352




MHoroyronbHuku. Mepumetp
MHOTrOyronbHuKa. MoHATMe 0

Bubnnoteka LOK

24
BbIMYK/IbIX M HEBbIMYK/bIX https://m.edsoo.ru/6cac74dc
MHOTOYro/IbHUKaX
MHoroyronbHuku. Mepumetp
55 MHOroyrosibHuKa. lNMoHATHe 0 Bubnunoteka LLOK
BbIMYK/IbIX M HEBbIMYK/IbIX https://m.edsoo.ru/3e269ed8
MHOTOYro/ibHUKaXx
26 NHCTPpYMEHTbI AN USMEPEHUN U Bubnunoteka LLOK
MOCTPOEHUI https://m.edsoo.ru/333ecb98
27 NHCTPYMEHTbI AN UBMEPEHUI U bubnnoteka LOK
MOCTPOEHUM https://m.edsoo.ru/26b0ag806
KoHTpo/sibHaa paboTa no Teme
"Hauyana reomeTpun. MpocTenwme
Bubnnoteka LOK
28 reomeTpuyeckme ¢purypol n nx
N https://m.edsoo.ru/aalb7981
cBoncTBa. MamepeHue
reomeTtpuyeckunx duryp"
59 MeawnaHa, bucceKkTpuca 1 BbicoTa Bubnnoteka LOK
TpeyronbHuKa https://m.edsoo.ru/9ae97099
30 MepgmaHa, buccekTpuca u BbicoTa Bubnnoteka LOK
TpeyronbHMKa https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyrosbHWUKOB Bubnunoteka LLOK

https://m.edsoo.ru/8e04a02f




32

MepBblit 1 BTOPOI NPU3HAKM
PaBEHCTBA TPEYroNbHUKOB

Bubnnoteka LOK
https://m.edsoo.ru/0f5d60af

33

MepBbIi 1 BTOPOM NPU3HAKK
paBeHCTBA TPEYro/JibHUKOB

Bubnnoteka LOK
https://m.edsoo.ru/a56c5a9b

34

MepBblit N BTOPOI NPU3HAKM
paBeHCTBa TPEYro/ibHUKOB

Bubnnoteka LOK
https://m.edsoo.ru/34f8650e

35

MepBblt 1 BTOPOI NPU3HAKM
PaBEHCTBA TPEYroNbHUKOB

Bubnnorteka LOK
https://m.edsoo.ru/ffe06285

36

MepBbIi 1 BTOPOI NPU3HAKK
paBeHCTBA TPEYro/IbHUKOB

Bubnnoteka LOK
https://m.edsoo.ru/79753cdf

37

PaBHObOeApEHHbIE TPEYTONbHUKM U

MX CBOMCTBA

Bubnnoteka LOK
https://m.edsoo.ru/c59fdae9

38

PaBHobegpeHHble TPeYroNbHUKKN U

MX CBOMCTBA

Bubnnorteka LOK
https://m.edsoo.ru/7e10fb44

39

PaBHob6egpeHHble TPeYroNbHUKKU U

MX CBOMCTBA

Bubnnoteka LOK
https://m.edsoo.ru/1c2cc982

40

Mpu3Hak paBHobeapeHHOro
TpeyronbHWKa

Bubnnoteka LOK
https://m.edsoo.ru/480b3c40

41

Mpu3HaK paBHob6eapeHHOro
Tpeyro/ibHUKa

Bubnnoteka LOK
https://m.edsoo.ru/bf564ab7

42

TpeTuii NpM3HaK paBeHCTBa

Bubnnoteka LOK




TPEeyrosibHNKOB

https://m.edsoo.ru/b4229637

TpeTuii NpM3HaK pPaBeHCTBa

Bubnnorteka LOK

43
TPEeyronbHUKOB https://m.edsoo.ru/7a899c49
m TpeTuii NnpM3HaK paBeHCTBa Bubnunoteka LLOK
TpeyronbHUKoB https://m.edsoo.ru/41c75e54
durypbl c 0ceBoit cMMMeTpUEN.
45 n Bubnunoteka LLOK
MMepbl CUMMETPUN B
P P P https://m.edsoo.ru/83d5ffea
OKpYyXatoLlem mupe
durypbl c 0CEBON CUMMETPUEN.
46 N yp P Bubnunoteka LLOK
MMepbl CUMMETPUN B
P P P https://m.edsoo.ru/a48cf0Ocd
OKpyXalowem mupe
47 KoHTposibHan paboTa no Teme Bubnunoteka LLOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
Bubnnorteka LOK
48 MapannenbHOCTb NPAMbIX
https://m.edsoo.ru/a081482d
49 CBOICTBa W NPU3HAKK Bubnunoteka LLOK
napannenbHbIX NPAMbIX https://m.edsoo.ru/2cd69381
50 CBOWCTBa U NPU3HAKK Bubnunoteka LLOK
napannenbHbIX NPAMbIX https://m.edsoo.ru/75899b52
51 CBolicTBa M NpPU3HaKK Bubnunoteka LLOK

napannenbHbIX NPAMbIX

https://m.edsoo.ru/e0fde699




CBOMCTBA U NPU3HAKMK

Bubnnoteka LOK

52
napannenbHbIX NPAMbIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa M NPU3HaKK Bubnunoteka LLOK
napasienbHbIX NPAMbIX https://m.edsoo.ru/070fd7db
54 CBOICTBa U NPU3HAKK Bubnunoteka LLOK
napannensbHbIX NPAMbIX https://m.edsoo.ru/5¢90c339
Bubnnorteka LOK
55 Cymma yrnos TpeyrosibH1Ka
https://m.edsoo.ru/d1dca5cd
Bubnnoteka LOK
56 Cymma yrnos TpeyrosibH1Ka
https://m.edsoo.ru/7af6d9e6
57 B Bubnunoteka LLOK
HeLLHWe Yr/bl TPeyrosbHUKa
y Pey https://m.edsoo.ru/bc409f4f
Bubnnorteka LOK
58 BHewHMe yrabl TpeyrosbHUKa
https://m.edsoo.ru/371cbell
Cymma BHYTPEHHUX YIrnoB
59 MHOrOYroJibHMKa u cymma Bubnunoteka LLOK
BHELUHWX YrN0B BbINYK/0ro https://m.edsoo.ru/a3dd667f
MHOFOYro/IbHUKa
Cymma BHYTPEHHUX YrnoB
60 MHOrOYro/ibHMKa U cymma Bubnnorteka LLOK

BHELIHUX YIrNnoB BbINYKNOIo
MHOroyrosibHmKa

https://m.edsoo.ru/e638a510




CyMma BHYTPEHHUX YI/10B
MHOrOYro/ibHMKa U CyMma

Bubnnoteka LOK

61
BHELLIHMX Y108 BbIMYKA0ro https://m.edsoo.ru/b75ede0e
MHOTOYro/IbHUKA
KoHTponbHas paboTa no teme
Bubnnoteka LOK
62 "MapannenbHoctb. Cymma yrnos
. https://m.edsoo.ru/40947485
MHOrOYro/ibHUKa
63 Mpu3HaKKn paBeHCTBa Bubnnorteka LLOK
NPAMOYrONbHbIX TPEYroNIbHUKOB https://m.edsoo.ru/330d63ff
64 Mpn3HaKn paBeHcTBa Bubnunoreka LLOK
MPAMOYrO/IbHbIX TPEYro/IbHNUKOB https://m.edsoo.ru/0e1544dc
Bubnunoteka LLOK
65 MepneHanKyNap 1 HakJIOHHanA https://m.edsoo.ru/95731000000000
0
CBOICTBO MeanaHbl
Bubnnoteka LOK
66 NPAMOYFO/IbHOIO TPeyroabHUKa,
R . https://m.edsoo.ru/b34a450e
NPOBEAEHHOM K TMNoTeHy3e
CBOWMCTBO MeauMaHbl
7 Bubnnorteka LOK
NPSAMOYroNbHOTO TPEYTrobHUKA,
P y" . Pey https://m.edsoo.ru/83fabf79
npoBeA&HHOMN K TMnoTeHyse
68 MpPAMOYro/ibHbIN TPEYrOAbHUK C Bubnnoteka LLOK
yrnom 8 30 rpagycos https://m.edsoo.ru/52b57d0f
69 MpPsAMOYronbHbIA TPEYFO/IbHUK C Bubnunoteka LLOK

yrnom B 30 rpagycos

https://m.edsoo.ru/aec6d443




CooTHOLWeHuA mexay CTOpoHamu

Bubnnoteka LOK

70
W YrNamu TpeyroabHuKa https://m.edsoo.ru/95db41f7
71 COOTHOLWEHNA MeXKay CTOPOHaAMM Bubnunoteka LLOK
W YyrAamm TPeyrosibHuKa https://m.edsoo.ru/5ea388d0
7 HepaBeHCTBO TpeyroabHMKa. Bubnnoteka LOK
HepaBeHCTBO 0 A/IMHE NOMAHOM https://m.edsoo.ru/50fa9985
HepaBeHCTBO MmeXK
P av . Bubnunoteka LLOK
73 nepneHaAnKYNAPOM U HaKNOHHOWN.
. https://m.edsoo.ru/7284cbde
PaccToAHWe OT TOYKM A0 NpAMON
KoHTposibHan paboTta no tTemam
24 " \ Bubnunoteka LLOK
AMOYrOJ/IbHble TPeYroJibHUKn",
| pANMOY Pey N https://m.edsoo.ru/85f00be3
eomeTpuyeckne HepaBeHCTBa
75 OKpYKHOCTb, XOPAbl N AMaMeTpbI, Bubnunoteka LLOK
NX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpY*KHOCTb, XOpAbl N AMaMeTpbI, Bubnunoteka LLOK
NX CBOMCTBA https://m.edsoo.ru/02406d49
B3aMmHoe pacnonoxeHune
77 OKPYKHOCTU M NPAMOIA. Bubnunoteka LLOK
KacaTtenbHasa v cekywas K https://m.edsoo.ru/00d222d9
OKPY»KHOCTH
78 B3anMmHoe pacnonoxeHue Bubnunoteka LLOK

OKPY»KHOCTM U NPAMOIA.
KacatenbHada un cekyLlian K

https://m.edsoo.ru/4f8753bb




OKPYKHOCTU

B3avmHoe pacnosioxkeHue
OKPYKHOCTU M NPAMOWN.

Bubnnoteka LOK

79
KacaTtenbHas v cekywas K https://m.edsoo.ru/a52f2800
OKPYXHOCTHU
Bubnnorteka LOK
80 OKpYKHOCTb, BNUCAHHAA B yron
https://m.edsoo.ru/3767ac35
Bubnnorteka LOK
81 OKpYKHOCTb, BMMCAHHAA B yron
https://m.edsoo.ru/f019e49b
MNoHATME O reoMeTpUYECKOM
82 mecTe ToyeK. Mpumepsl Bubnunoteka LLOK
reoMeTPUYECKMX MECT ToUeK Ha https://m.edsoo.ru/9bdd6b63
NAOCKOCTH
MoHATME O reoMeTpUYECKOoM
83 mecTe ToyeK. Mpumepsl Bubnunoteka LLOK
reoMeTPUYECKMX MECT ToUeK Ha https://m.edsoo.ru/621adf85
NAOCKOCTH
84 OnuncaHHan OKPYXKHOCTb Bubnnoteka LOK
TpeyronbHUKa, eé LeHTp https://m.edsoo.ru/f5b41bc7
85 OnncaHHaa OKPYXKHOCTb Bubnunoteka LLOK

TPeyrosibHUKa, eé LeHTp

https://m.edsoo.ru/c96254e9




MeTopa, reoMmeTpuyecCknx mecrt

Bubnnorteka LOK

86 TOYEK NpPM peleHnmn
https://m.edsoo.ru/5894e7a4
reomeTpuyecKkux 3agad
MeTopg reomeTpuyecknx mect
87 Bubnunoteka LLOK
TOYEK NpU peLeHnn
pup https://m.edsoo.ru/784342d1
reomeTpuyeckux 3agad
MeToq reomeTpruyYecknx mect
bubnnoteka LOK
88 TOYEK Npu peleHnun
https://m.edsoo.ru/05853a22
reomeTpuyeckux 3agau
MeTopg reomeTpmuyYecknx mect
Bubnnoteka LOK
89 TOYEK NpPU peleHnmn
https://m.edsoo.ru/6903dff0
reomeTpuyecKkux 3agad
90 O60CcHOBaHMA NpOCTENLLNX
NMOCTPOEHWI, 3Tanbl 3a4a4n Ha
Bubnnoteka LOK
NoCTPOEeHUs, peLleHne 3a4a4 Ha
https://m.edsoo.ru/e511d730
NOCTPOEHNE LIUPKYNEM U
JNINHEeNKoM
91 0O60CcHOBaHMA NpOCTENLLNX
NMOCTPOEHWI, 3Tanbl 3a434M Ha
Bubnnoteka LOK
NMOCTPOEHMUS, peLleHne 33434 Ha
P P A https://m.edsoo.ru/f3bfbf74
NOCTPOEHUE LIUPKYIEM U
JINHEeMKoM
92 KoHTposbHan paboTta no teme Bubnnoteka LLOK

"OKpy*KHOCTb. leomeTpuyeckue
MecTa To4eK. MocTpoeHus ¢

https://m.edsoo.ru/791dafc6




NMOMOLLbIO LIUPKYNA U INHENKN"

MosTOpeHue 1 0606LLeHNME.
PeweHwne 3apau,

Bubnnoteka LOK

93 NANOCTPUPYIOLLMX CBA3M MEXKAY https://m.edsoo.ru/f0e38fa3
PA3NINYHBIMM TEMAMM Kypca
MoBTOpeHue 1 0606LLeHNE.

94 PeweHwne 3apau, Bubnunoteka LLOK
NANOCTPUPYIOLLMX CBA3M MEXKAY https://m.edsoo.ru/38a31139
PA3NNYHBLIMKU TEMaMM Kypca
MoBTOpeHue 1 0606LLEHNME.

95 PeweHwne 3apau, bubnnoteka LOK
NANOCTPUPYIOLLMX CBA3M MEXKAY https://m.edsoo.ru/7382bcca
Pa3NNYHBIMKU TEMaMM Kypca
MoBTOpeHue 1 0606LLEHNME.

96 PeweHue 3apauy, Bubnnoteka LOK
NANOCTPUPYIOLLMX CBA3M MEXAY https://m.edsoo.ru/a4f457ea
Pa3NNYHBIMKU TEMaMM Kypca
MoBTOpeHue 1 0606 LLEHNE.

97 PeweHwue 3apauy, Bubnnoteka LOK
NUNNIOCTPUPYIOLLIMX CBA3N MEXKAY https://m.edsoo.ru/07e567el
Pa3NNYHBIMM TEMaMM Kypca
MoBTOpeHue 1 0606 LIEHNE.

o8 PeweHune 3agau, Bubnnoteka LLOK

UNNIOCTPUPYIOLLMX CBA3M MEKAY
Pa3NNYHBIMKU TEMaMM Kypca

https://m.edsoo.ru/8a4b94e4




MosTOpeHue 1 0606LLeHNE.
PeweHwne 3apau,

Bubnnoteka LOK

99 1
NANOCTPUPYIOLLMX CBA3M MEXKAY https://m.edsoo.ru/397d166b
Pa3INUYHBIMKN TEMAMK Kypca
MoBTOpeHue 1 06o6LLeHNME. Bubnnorteka LOK
100 PeweHwne 3agauy, 1 https://m.edsoo.ru/c60d778a
UNNIOCTPUPYIOLLUX CBA3U MEXKAY
Pa3INUYHBIMKN TEMAMK Kypca
Bubnnoteka LOK
101 NToroean KOHTpO/IbHanA paboTa 1
https://m.edsoo.ru/fd50754a
MNoBTopeHne n ob6obueHMe. bubnnoteka LOK
102 PelweHwue 3apauy, 1 https://m.edsoo.ru/971f7836
NNNIOCTPUPYIOLLUX CBA3U MeXKAY
Pa3/INYHBbIMMN TEMAMK Kypca
OBLLLEE KOJTMHECTBO HYACOB NO 102

NMPOrPAMME




8 K/IACC

Konunyectso vacos

Hata DNEeKTPOHHble UndpoBble
Ne n/n | Tema ypokKa
Beero KoHTpo/ibHbIE MpakTnyeckme n3yyeHun obpasoBaTesibHble pecypchbl
paboTbl paboTbl
1 Mapannenorpamm, ero NPU3HaKn u 1 Bubnumoteka LLOK
CBOWCTBA https://m.edsoo.ru/8c2d08f0
5 Mapannenorpamm, ero NPU3HaAKU 1 1 Bubanoteka LLOK
CBOWCTBa https://m.edsoo.ru/0dbbebfb
3 Mapannenorpamm, ero NpuU3sHaku u 1 Bubnmoteka LLOK
CBOWCTBA https://m.edsoo.ru/fb521d1b
Bbubanoteka LLOK
Mapannenorpamm, ero NPMU3Haku u
4 . 1 https://m.edsoo.ru/dc67477
CBOMCTBA
6
Bubnnoteka LLOK
Mapannenorpamm, ero NPMU3Haku u
5 . 1 https://m.edsoo.ru/4823807
CBOWCTBA
b
6 MpsamoyronbHUK, pomb, KBagpaT, Ux L Bubnmoteka LLOK
NpPW3HaKKu 1 CBOICTBA https://m.edsoo.ru/8abc88a8
7 MpsmoyronbHUK, pomb, KBagpaT, Ux 1 Bubnmoteka LLOK

NPU3HAKN U CBOMCTBA

https://m.edsoo.ru/d6a662c9




MpAMOYronbHUK, pomb, KBagpaT, nx

Bubnnoteka LLOK

8 . https://m.edsoo.ru/2188495
NpuW3HaKKW 1 CBOMCTBA 5
n 6 Bbubnmoteka LOK
AMOYro/IbHUK, pOMB, KBaZpar, Ux
9 P y . P Ap https://m.edsoo.ru/a6373aa
NpPW3HaKKu 1 CBOICTBA 5
Bubnumoteka LLOK
10 CpeaHaAa AINHWUA TPeYroabHUKa https://m.edsoo.ru/6elbcbb
b
Bubnnoteka LLOK
11 CpeaHAaa NMHUA TpeyrosibHMKa
https://m.edsoo.ru/6b23a4c3
T p 6 . bnbnnoteka LLOK
aneuus. PasHobeapeHHan Tpaneuus, eé
12 P . 4 AP panek https://m.edsoo.ru/d61aa9d
CBOMCTBA 1 NPU3HaKK 5
13 Tpaneuwus. PaBHobeapeHHan Tpaneumsn, eé Bubnmnoteka LLOK
CBOMCTBA M NPU3HaKK https://m.edsoo.ru/17f960ca
bubanoteka LLOK
14 MpamoyronbHaa Tpaneyma
https://m.edsoo.ru/3375c8f3
15 c Bubanoteka LLOK
efHAA IMHUA Tpaneuun
Pea panet https://m.edsoo.ru/7963a7f5
Bubnmnoteka LLOK
16 Teopema daneca https://m.edsoo.ru/342ea50

5




Bubnnoteka LLOK

17 Teopema daneca https://m.edsoo.ru/a2402d2
b
Bubanoteka LLOK
18 Teopema 0 NPONOpPLMOHabHbIX OTPE3KaXx https://m.edsoo.ru/b62d4ca
7
Bubnumoteka LLOK
19 Teopema 0 NPONOPUMOHANbHbIX OTPE3Kax
https://m.edsoo.ru/8eccc056
20 U Bubnmoteka LOK
EHTP Macc TPeyrosibH1Ka
P pey https://m.edsoo.ru/9cbcf96¢c
Bubnnoteka LLOK
21 LleHTpasbHO-CMMMETPUYHbIE GUTYypbI https://m.edsoo.ru/8578076
a
27 KoHTposibHasA paboTa no Teme Bubnmoteka LLOK
"YeTbIpéXyronbHMKK" https://m.edsoo.ru/bed0f9f3
Bubnmnoteka LLOK
Mofobue TpeyronbHMKOB, Ko3dpdULMEHT
23 https://m.edsoo.ru/1940068
noaobus
4
n 6 o Bubnmoteka LOK
ono6ue TpeyroNbHMKOB, KoabUUMEHT
24 A pey 4 https://m.edsoo.ru/21ebb50
noaobusa
b
bnbnnoteka LLOK
25 Mpun3HaKkn noaobusa TpeyrosbHMKOB

https://m.edsoo.ru/bbf2c3a6




Bubnnoteka LLOK

26 Mpu3HaKkn Nnogobmsa TPeyroSbHUKOB
P A pey https://m.edsoo.ru/8db11ff7
Bubnnoteka LLOK
27 Mp13HaKK NoA06UA TPEeyroNbHUKOB https://m.edsoo.ru/9ed11d5
b
Bubnmnoteka LLOK
28 MpusHaku noaobua TpeyroabHUKOB https://m.edsoo.ru/152d219
3
29 n 6 Bubnmoteka LOK
M3Haku noaobusa TpeyroibHNKOB
P A pey https://m.edsoo.ru/23dc95f1
Bubnnoteka LLOK
30 Mpu3Haku noaobua TpeyroabHUKOB https://m.edsoo.ru/8d1d9d1
6
31 MNpumeHeHne nogobua npu pelweHnm Bubnmoteka LLOK
npaKTUYeckux 3aaad https://m.edsoo.ru/d97bf297
32 MNpumeHeHne Nogobua npu peleHmmn Bubnumoteka LLOK
npaKkTU4YecKux 3aaad https://m.edsoo.ru/5b21c5aa
bnbnnoteka LLOK
MpumeHeHMe nogobua npu peLeHnn
33 https://m.edsoo.ru/e0d8073
MPaKTUYeCcKMX 3aaau 3
34 MNpumeHeHne Nogobua Npu peleHmmn Bubnunoteka LLOK

NPaKTNn4yeCKnxX 3agaud

https://m.edsoo.ru/cacel7d8




MprmeHeHre nogobua Npu peLeHnn

Bubnnoteka LLOK

35 https://m.edsoo.ru/8717eeb
npaKkTUYecKux 3aaad
a
n 6 Bbubnmoteka LOK
MMeHeHWe Nogobus Npu peweHum
36 P A pup https://m.edsoo.ru/d9159d9
npaKTUYeckux 3aaad q
37 BBeaeHue NoHATUA Npeobpa3oBaHuUA Bubnumoteka LLOK
noaobua n noaobHbIX puryp https://m.edsoo.ru/aaf7e944
Bubanoteka LLOK
38 KoHTponbHasa paboTa no teme "Mogobue" https://m.edsoo.ru/89c3236
d
39 MoHsTMe nnowaam. CBoncTBa NaoLane bnbnnoteka LLOK
reomeTpuyeckmx ouryp https://m.edsoo.ru/7af5b92e
40 MoHAaTne naowaan. CBoMCTBa NaoLWaae Bubanoteka LLOK
reomeTpudYecknx epuryp https://m.edsoo.ru/37a176c0
. . Bubnumoteka LLOK
MoHATMe nnowaau. CeoicTea Naowaaei
41 https://m.edsoo.ru/6004265
reomeTpuyeckmx puryp
a
MpocTtenwme bopmybl 414 NAOLLAAN Bubnmoteka LOK
42 TpeyrosbHWKa, Napannenorpamma, pomba https://m.edsoo.ru/596a1d0

W Tpaneumm

e




MpocTteniume bopmybl 4AA NAOLLAAN

Bubnnoteka LLOK

43 TpeyronbHWKa, napannenorpamma, pomba
pey P P P https://m.edsoo.ru/f636delf
W Tpaneumm
MpocTenwmne dopmynbl Aas naowagm Bubanoteka LLOK
44 TpeyrosbHWKa, Napannenorpamma, pomba https://m.edsoo.ru/9732274
M Tpaneumm d
MpocTenwmne dopmynbl ans naowagm Bubnumoteka LLOK
45 TpeyronbHMKa, napaanenorpamma, pomba https://m.edsoo.ru/e645896
M Tpaneumu 3
MpocTeiiwmne popmynbl gaa naoLaam
P popmy/b! A taa Bubnnoteka LLOK
46 TpeyronbHWKa, napannenorpamma, pomba
https://m.edsoo.ru/0b18fc61
W Tpaneuunm
MpocTenwimne dopmynbl aas naowagm Bubnnoteka LLOK
47 TpeyrosbHWKa, Napannenorpamma, pomba https://m.edsoo.ru/eb691e0
M Tpaneunmn 4
MpocTeliwmne opmynbl gaa naowagm
48 P popmybl A twaa 6 bubanoteka LLOK
TpeyrosbHWKa, Napannenorpamma, pomba
pey P P P https://m.edsoo.ru/8b93cfba
W Tpaneumm
MpocTeiiwmne popmynbl gaa naoLaam
P popmy/b! A taa Bubnnoteka LLOK
49 TpeyrosbHWKa, Napannenorpamma, pomba
https://m.edsoo.ru/c35f544d
W Tpaneuum
MpocTeiiwmne popmynbl aaa naowaam
P popmybl A tmaa Bubnnoteka LLOK
50 TpeyronbHWKa, napannenorpamma, pomba

W Tpaneumm

https://m.edsoo.ru/a3f9beld




Bubnnoteka LLOK

51 Mnowagm nogobHbIX Gur
tad A puryp https://m.edsoo.ru/d8638f34
Bubnnoteka LLOK
52 Maowaam nogobHbIx uryp https://m.edsoo.ru/2383022
e
Bubnmnoteka LLOK
53 Maowaam nogobHbIx uryp https://m.edsoo.ru/5ee2a7d
4
54 K 6 " " Bubnnoteka LLIOK
OHTpOANbHanA paboTa no Teme "Mnowagb
P P tHaa https://m.edsoo.ru/05f10573
. T v Bubnnoteka LLOK
eopema Mudaropa
P P https://m.edsoo.ru/7f631f27
56 MprumeHeHne Teopemsbl MNMudaropa npu Bubnumoteka LLOK
pelieHmmn NpaKkTUYeckmx 3agad https://m.edsoo.ru/4829510
57 MNpumeHeHne Teopembl MNudaropa npm Bubnmoteka LOK
peleHnmM NpakTUYeckmx 3agad https://m.edsoo.ru/a9fbd79b
58 MpumeHeHne Teopemsbl NMudaropa npum Bubnumoteka LLOK
peleHnm NpaKkTUYeckmx 3agad https://m.edsoo.ru/396250fc
59 MpumeHeHne Teopemsbl Mudaropa npu Bubnumoteka LLOK
pelieHmm NpaKkTUYeckmx 3agad https://m.edsoo.ru/ec94e892
60 MNpumeHeHne Teopembl MNudaropa npm Bubnmoteka LOK

peweHnn NPakTU4eCKNX 3a4a4

https://m.edsoo.ru/cb69a011




MponopLMoHanbHble OTPE3KM B

Bubnnoteka LLOK

61 https://m.edsoo.ru/012ee58
NPAMOYro/IbHOM TPEYro/IbHUKe 5
n Bbubnmoteka LOK
OMOPUMOHa/IbHbIE OTPE3KM B
62 ponopt P https://m.edsoo.ru/al5549e
NPAMOYro/IbHOM TPEYroNIbHUKe
a
63 MponopumoHaibHble OTPEe3Kn B Bubnumoteka LLOK
NPAMOYro/IbHOM TPEYro/ibHUKe https://m.edsoo.ru/lecbc886
64 MponopumnoHanbHble OTPE3KU B Bubnmoteka LOK
NPAMOYroNbHOM TPeyroabHuKe https://m.edsoo.ru/c0dc264b
65 MponopumMoHanbHbIe OTPE3KU B Bubnmoteka LLOK
NPAMOYFrO/IbHOM TPeYro/ibHUKe https://m.edsoo.ru/861dfd7f
66 MponopumnoHaibHble OTPEe3Kn B Bubnumoteka LLOK
NPAMOYro/IbHOM TPeyrosbHuKe https://m.edsoo.ru/c024ef14
CMHYC, KOCMHYC, TAHTEHC W KOTaHTeHc
&7 Bubnnoteka LLOK
OCTPOro yrna npsiMoyrosbHOro
poroy P y https://m.edsoo.ru/132b4ef6
TpeyrosibHMKa
CMHYC, KOCMHYC, TaHFEHC U KOTaHTeHC
- bnbnnoteka LLOK
OCTPOro yrna npsmMoyronbHOro
poroy pAMOy https://m.edsoo.ru/f089efb9
TpeyrosibHMKa
CUMHYC, KOCMHYC, TAHTE€HC U KOTAHTeHC
Bubnnoteka LLOK
69 OCTPOro yraa NpAMOYroabHOro

TPeyroaibHMKa

https://m.edsoo.ru/b41c27f9




TpuroHomeTpuyeckme GyHKUUK YII0B B

Bubnnoteka LLOK

70
309, 452 n 602 https://m.edsoo.ru/f64cb9cb
T o Bubnnoteka LLOK
MUroHoMeTpuyeckme GyHKUUN Yr1oB B
71 P P yHRUARY https://m.edsoo.ru/6b29434
309, 452 1 602
9
7 KoHTposibHasA paboTta no Teme "Teopema Bubnmoteka LLOK
Mudaropa n Hayana TpuroHometpumn" https://m.edsoo.ru/a9db1f7a
Bbubanoteka LLOK
73 BnuncaHHble N ueHTpanbHble Yribl
https://m.edsoo.ru/ae5f890d
4 B Bbubnmoteka LOK
NMUCaHHbIE U LeHTPaAbHbIE YIbl
HeHTp y https://m.edsoo.ru/d0233fa0
Bubnnoteka LLOK
75 BnncaHHble 1 LeHTpanbHble yrabl
https://m.edsoo.ru/ccaee9b0
Bbubanoteka LLOK
76 BnuncaHHble N ueHTpanbHble Yribl
https://m.edsoo.ru/1d3424f4
77 y . . Bbubnmoteka LOK
ro/l Mexay KacaTe/lbHOM 1 Xop40i
Ay PA https://m.edsoo.ru/775efa2f
Bubnnoteka LLOK
78 Yron mexay KacaTesbHoI 1 xopaoi https://m.edsoo.ru/09166b3
d
Bubanoteka LLOK
79 Yrabl mexay Xopaamu 1 CeryLMmm

https://m.edsoo.ru/022e729c




Bubnnoteka LLOK

80 YrAbl MEXAY XOPAaMKN U CEKYLLLUMMN https://m.edsoo.ru/84a32a8
0
Bubanoteka LLOK
BnncaHHble 1 ONUCaHHbIe
81 i https://m.edsoo.ru/734d8ad
4eTbIPEXYroNbHUKK 9
82 BnncaHHble N onncaHHble Bubnumoteka LLOK
YETbIPEXYrONIbHUKMN https://m.edsoo.ru/aabclad6
83 CBoiCTBa U NPU3HAKM BIUCAHHOTO Bubnmoteka LOK
YeTbIPEXyronbHUKa https://m.edsoo.ru/fe14a853
. Bubnmoteka LLOK
CBOMCTBA M NPU3HAKM BMUCAHHOIO
84 . https://m.edsoo.ru/60435d9
YeTbIPEXYroNbHUKa b
85 CBoiCTBa U NPU3HAKM BIUCAHHOTO Bubnmoteka LLOK
YeTbIPEXYronbHUKa https://m.edsoo.ru/cf9e646f
. Bubnumoteka LLOK
CBOMCTBA M NPU3HAKM BNUCAHHOIO
86 . https://m.edsoo.ru/0b0501a
YeTbIPEXYroibHUKa 3
8 Bubanoteka LLOK
3aMMHOE PacrosioXKeHne ABYX
87 pv ABY https://m.edsoo.ru/420d844
OKPYKHOCTEM
e
38 B3anmHoe pacnosioxeHue gByx bnbnnoteka LLOK

OKpY*KHOCTEM

https://m.edsoo.ru/42da86f2




Bubnnoteka LLOK

89 KacaHue oKpyKHocCTel
Py https://m.edsoo.ru/4cbf4ff9
Bubnnoteka LLOK
90 KacaHue oKpy»KHoCTeMn https://m.edsoo.ru/52dcbe7
d
Bubnmnoteka LLOK
Ob6uwue KacaTenbHble K ABYM _
91 https://m.edsoo.ru/d2151a6
OKPYKHOCTAM 5
KoHTposibHasa paboTa no Teme "Yribl 1 Bubnmoteka LOK
92 YeTbIPEXYroNbHUKM, CBA3AHHbIE C https://m.edsoo.ru/2605534
OKPY»HOCTbt0" 2
MoBTopeHue 1 0606LLeHNe. PelneHne bnbnnoteka LLOK
93 3a[a4, WIIOCTPUPYIOLMX CBA3U MEXKAIY https://m.edsoo.ru/74d89ab
pPas/IMYHbIMM TEMAMM Kypca 9
MNoBTOpeHue 1 0606LLeHNe. PelieHne Bubnmnoteka LLOK
94 3a/a4, UANIOCTPUPYIOLNX CBA3U MeXKay https://m.edsoo.ru/6d05bcd
pas3/INYHbIMM TEMaMM Kypca 8
MNoBTopeHune n o6obuieHme. PeieHme Bubnnoteka LLOK
95 334, UANOCTPUPYIOLLMX CBA3U MeXKAY https://m.edsoo.ru/5101384
pPas3/IMYHbIMM TEMAMM Kypca 7
MNoBTopeHune n 0b6obLieHme. PeweHmne bubnnoteka LLOK
96 3a.a4, UNNOCTPUPYIOLLLMX CBA3U MeXKAY https://m.edsoo.ru/248181a

Pa3TNYHbIMUN TEMaMU KypCa

0




MNoBTOpeHue 1 0606LLeHNe. PeleHne

Bubnnoteka LLOK

97 33434, UNNOCTPUPYIOLLUX CBA3U MEXK 1
A Prpyiot Ay https://m.edsoo.ru/dad15fdc
pPas3/IMYHbIMM TEMAMM Kypca
MNoBTopeHune n ob6obuieHme. PeweHme Bubanoteka LLOK
98 334.a4, UNNOCTPUPYIOLLMX CBA3U MeXKAY 1 https://m.edsoo.ru/6a69702
pa3NIMYHbIMM TEMaMM Kypca b
MoBTopeHue 1 0606LLeHNe. PelneHne
99 1 bubanoteka LLOK
3aZia4, UINOCTPUPYHIOLLMX CBA3M MEX
A Pypytott Ay https://m.edsoo.ru/0f5b4b87
Pa3NMYHbIMM TEMAMM Kypca
MNoBTOpeHue 1 0606LLeHNe. PelieHne
100 1 Bubnnoteka LLOK
3a4a4, UNNIOCTPUPYHOLLUX CBA3U MEXK
A prpyiot Ay https://m.edsoo.ru/7942fc3c
pas3/IMYHbIMM TEMAMM Kypca
Bubnnoteka LLOK
101 NTorosasa KOHTpO/IbHanA paboTa 1
https://m.edsoo.ru/c2695c10
MNoBTOpeHue 1 0606LLeHNe. PelieHne Bubnmnoteka LLOK
102 3a/a4, UANIOCTPUPYIOLNX CBA3U MeXKay 1 https://m.edsoo.ru/b498104
pas3/INYHbIMM TEMaMM Kypca 5
OBLLLEE KOJTMHECTBO YACOB MO NPOrrPAMME 102




9 KNIACC

Konnyectso yacos
HaTa DNEeKTPOHHbIe UndpoBbIe
Ne n/n | Tema ypokKa
Beero KoHTpo/ibHbIE MpakTnyeckme n3yyeHun obpasoBaTesibHble pecypchbl
paboTbl paboTbl
Bbubanoteka LLOK
CMHYyC, KOCKHYC, TaHreHc yraos oT 0 Ao
1 1809 1 https://m.edsoo.ru/33005d2
b
Bubnnoteka LLOK
OcHOBHOe TPUroHomeTpuyeckoe
2 1 https://m.edsoo.ru/aba8dd5
TOMAECTBO 5
Bubanoteka LLOK
3 dopmynbl npuBeaeHUn 1 https://m.edsoo.ru/9881348
6
bubanoteka LLOK
4 dopmysibl npuBeaeHUs 1 https://m.edsoo.ru/e00324a
d
Bubnnoteka LLOK
PeweHwne TpeyronbHUKOB. Teopema
5 1 https://m.edsoo.ru/9738e45
KOCUHYCOB
6
Bubnnoteka LLOK
PeweHwe TpeyronbHUKoB. Teopema
6 1 https://m.edsoo.ru/d934a6e
KOCWHYCOB 6




Bubnnoteka LLOK

7 Teopema cuHycoB
P y https://m.edsoo.ru/820ebf06
Bubnnoteka LLOK
8 Teopema cuHycoB
https://m.edsoo.ru/000dd68f
PelweHune npakTMyeckmx 3agau ¢ Bubanoteka LLOK
9 MCNO/Ib30BaHMEM TEOPEMbI KOCUHYCOB U https://m.edsoo.ru/da65db4
Teopembl CUHYCOB C
PelweHune npakTMyecKmx 3agau ¢ Bbubanoteka LLOK
10 NCMO/Ib30BaHNEM TEOPEMbl KOCUHYCOB U https://m.edsoo.ru/ed17033
Teopembl CUHYCOB 7
PeleHne NpaKkTUYECKUX 33434 C
Bubnnoteka LLOK
11 MUCNO/Ib30BaHMEM TEOPEMbI KOCUHYCOB U
https://m.edsoo.ru/fd237192
Teopembl CUHYCOB
PelwweHne npakTMyeckmx 3agau ¢ Bubanoteka LLOK
12 MUCNO/Ib30BaHMEM TEOPEMbI KOCUHYCOB U https://m.edsoo.ru/66b247d
Teopembl CUHYCOB 5
TpuroHomeTpuyeckue dopmynbl ans
13 P P opmybi A bubanoteka LLOK
naoLaam TPeyronbHUKa,
taan Tpey https://m.edsoo.ru/009bf17e
napannenorpamma
TpuroHomeTpuyeckne Gopmynbl ans
1 P P opmybl A Bbubanoteka LLOK
naoLaam TPeyroibHUKa,
tasn Tpey https://m.edsoo.ru/3479efa2
napasnnenorpamma
15 TpuroHomeTpuyeckne dopmynbl aas Bubnumoteka LLOK

naowagn TpeyroaibHMKa,

https://m.edsoo.ru/c9e4273f




napannaenorpamma

TpuroHomeTpuyeckme Gopmysbl 415

Bubnnoteka LLOK

16 NAOLWaAN TPEYroNbHUKA,
taan Tpey https://m.edsoo.ru/35e8ab1f
napasnnenorpamma
Bubanoteka LLOK
17 dopmyna lepoHa https://m.edsoo.ru/ad8e9d5
9
Bbubanoteka LLOK
18 dopmyna l'epoHa
https://m.edsoo.ru/8fb80467
Bubanoteka LLOK
19 dopmyna lepoHa https://m.edsoo.ru/03b9324
C
® Bubnumoteka LLOK
opmyAaa NaowWwaam BbinyKaoro
20 P y taa y https://m.edsoo.ru/e20462b
4eTbIpEXYroibHUKa 0
21 dopmyna naowagm BbINyKAOro Bubnumoteka LLOK
YeTbIPEXYrosibHUKA https://m.edsoo.ru/1b3f8284
bnbnnoteka LLOK
KoHTponbHan pabota no teme "PelweHune
22 . https://m.edsoo.ru/7131645
TPeyro/sibHUKOB s
Bubnmnoteka LLOK
Xopab! ¥ NogobHble TPEYroNbHUKK B
23 https://m.edsoo.ru/dee5b11

OKPYXHOCTH

d




Bubnnoteka LLOK

24 Teopema 0 Nnpon3BegeHNN OTPE3KOB XOPA4, https://m.edsoo.ru/9a6b958
3
Bubanoteka LLOK
25 Teopema 0 NponsBegeHNN OTPE3KOB XOpA4, https://m.edsoo.ru/3280910
d
Bubnumoteka LLOK
Teopembl 0 NPOM3BEAEHUM OTPE3KOB
26 https://m.edsoo.ru/7c74ebd
CEKYLLUX b
27 Teopembl 0 NponsBeaeHNM OTPE3KOB Bubnmoteka LLOK
CERYLLMX https://m.edsoo.ru/ccdb3092
. bnbnnoteka LLOK
28 Teopema 0 KBagpaTe KacaTe/ibHOU https://m.ed /3cde33
ps://m.edsoo.ru/3cde33ca
o Bubnmoteka LLOK
29 Teopema 0 KBagpaTe KacaTe/ibHOU https://m.ed /d6df6c82
ps://m.edsoo.ru C
Bubnmnoteka LLOK
30 Teopembl YeBbl U MeHenas https://m.edsoo.ru/f2218dfa
bnbnnoteka LLOK
31 Teopembl Yesbl 1 MeHenas https://m.edsoo.ru/ad63c1bc
Bubanoteka LLOK
32 Teopembl YeBbl 1 MeHenas https://m.eds0o.ru/elag1aad
33 MoHATHE O romoTeTUN Bubnnoteka LLOK

https://m.edsoo.ru/14e624fd




KoHTposibHasA paboTta no Teme "Mogobue

Bubnnoteka LLOK

34 . https://m.edsoo.ru/1517785
TPEeyronbHMUKOB s
YpaBHeHMe NPsAMOI Ha NJIOCKOCTU.
35 y . b 6 . Bubnmoteka LLOK
rnosoi KoadduLUneHT n cBoboaHbIN
4 . A https://m.edsoo.ru/2dcfad6b
UNIeH, X FeEOMETPUYECKMIA CMbICA
YpaBHeHWe NPAMON Ha NJAOCKOCTU.
36 y . b 6 . bubanoteka LLOK
rnosoi KoadpdULUUeHT u cBoboAHbIN
4 . A https://m.edsoo.ru/fa4fb1b3
YNeH, UX reOMeTPUYECKMIA CMbICA
Bubnnoteka LLOK
MapannenbHOCTb U NepneHANKYAAPHOCTb
37 . https://m.edsoo.ru/6d68665
npsambIx (Yepes yrnoson KoappuumeHT) g
38 y Bubnnoteka LLOK
aBHEHWEe OKPYXKHOCTU
P Py https://m.edsoo.ru/1658a6fd
. . Bubnmnoteka LLOK
HaxoxaeHue nepecedeHnin OKpy»HocTen
39 https://m.edsoo.ru/36de713
W NPAMbIX B KOOPAMHATaX
a
H o o Bubnmoteka LOK
axoXAeHWe nepecevyeHnin OKPYKHoCTe
40 A P Py https://m.edsoo.ru/5777b23
W NPAMbIX B KOOPAMHAaTaxX 4
a1 dopmyna pacCcToAHMA OT TOUKKU 40 bubnnoteka LLOK
npAmoin https://m.edsoo.ru/5ffdeecd
42 MNnowaab napannenorpamma B Bubnnoteka LLOK

KOOpAuHaTax, NoHATUE 06




OpVIeHTVIpOBaHHOf/‘I naowaan

https://m.edsoo.ru/19f84dae

anMeHEHMe MeTo4da KOopauHaT B

Bubnnoteka LLOK

43 NPaKTUYECKNU-OPUEHTUPOBAHHbBIX https://m.edsoo.ru/7b10a3a
reomeTpuyYecKkux 3agadax 5
Bubanoteka LLOK
KoHTposnbHas paboTta no teme "MeTtog,
44 . https://m.edsoo.ru/b127108
KoopAuHaT 5
Bbubanoteka LLOK
45 BeKTopbl Ha NJ10CKOCTH https://m.edsoo.ru/bd9a630
e
CnoeHue 1 BblYMTaHUE BEKTOPOB —
Bubnnoteka LLOK
46 npasuaa TpPeyroabHUKa v
https://m.edsoo.ru/193ca346
napannenorpamma
CnoxeHue n BblMMTaHME BEKTOPOB — Bubnmoteka LLOK
47 npasuaa TpeyroabHUKa U https://m.edsoo.ru/01d8e6ba
napannenorpamma 1
bubanoteka LLOK
48 YMHOMKeHMe BEKTopa Ha YNCNo https://m.edsoo.ru/e540d47
8
Bubnnoteka LLOK
49 KoopauHatbl BeKTopa

https://m.edsoo.ru/2278518f




CnoxeHue v Bbl4MTaHME BEKTOpPOB,

Bubnnoteka LLOK

50 YMHOMEeHMEe BEKTOPa Ha YMCIo B https://m.edsoo.ru/c492667
KoopAnHaTax b
CnoeHne 1 BbluMTaHUE BEKTOPOB, Bubanoteka LLOK
51 YMHOXeHMe BEKTopa Ha YMCo B https://m.edsoo.ru/2560ab8
KoopAnHaTax 7
55 lMprMmeHeHe BEKTOPOB B PU3IMKE, LLEHTP Bubnumoteka LLOK
macc https://m.edsoo.ru/1cfb8928
Bubanoteka LLOK
MoHATMe o H6asuce (Ha NaOCKOCTH).
53 https://m.edsoo.ru/757b9b3
PasnoxeHna BeKTopos no 6asucy 0
54 MoHAaTHe o 6asumce (Ha NAOCKOCTH). Bubnumoteka LLOK
Pa3noxeHna BeKTOPOB Mo 6asucy https://m.edsoo.ru/cfe5295e
Bubanoteka LLOK
MoHATMe o H6asuce (Ha NAOCKOCTH).
55 https://m.edsoo.ru/e1a5023
PasnoxeHna BeKTopos no 6asucy ;
CKanapHoe npousBeeHne BEeKTOPOos,
c6 . bubanoteka LLOK
reOMETPUYECKUIA CMbIC/T U BbipaskeHue B
P P https://m.edsoo.ru/afb9a2a0
[eKapToBbIX KOOpAMHaTax
Bubnnoteka LLOK
ONCTpUBYTUBHOCTb CKaNAPHOTO
57 https://m.edsoo.ru/0Obcd338
npovsseaeHuns ;
58 CKanapHoe npoussegeHue n Bubnnoteka LLOK

npoeunpoBaHune

https://m.edsoo.ru/0f16f5da




anMEHEHMe CKanAaApHOro nponsseneHunA

Bubnnoteka LLOK

59 https://m.edsoo.ru/9d7b124
BEKTOPOB AN HAXOXAEHNA AJINH U YI10B 0
n Bbubnmoteka LOK
MMEHEHWEe CKaNIAPHOro NpousseaeHnn
60 P P P A https://m.edsoo0.ru/9979158
BEKTOPOB AN HAXOXAEHUA AJVH U YrN0B 4
Bubnumoteka LLOK
MpumeHeHMe CKanapHOro NpounsseaeHms
61 https://m.edsoo.ru/894c124
BEKTOPOB A1 HAXOXAEHNA AJIVH U YI/10B g
62 PeweHne reomeTpmyecKkux 3agau c Bubnnoteka LLOK
MOMOLLLbIO CKafAPHOro NpounsseaeHus https://m.edsoo.ru/e572abc0
bnbnnoteka LLOK
PelleHne reomeTpuYecKkmnx 3agau c
63 https://m.edsoo.ru/75a5e4a
MOMOLLbIO CKaNfIPHOrO NPoM3BeaeHUn ;
Bubnmnoteka LLOK
64 KoHTposbHasa paboTa no teme "Bektopb!"” https://m.edsoo.ru/55678a9
d
Bubnnoteka LLOK
MpaBWAbHblIE MHOTOYTONIbHUKM,
65 https://m.edsoo.ru/5a4341d
BblYMCAEHME UX 31IeMEHTOB b
66 MpaBnnbHble MHOTOYTrO/IbHUKMN, bubnnoteka LLOK

BblHUNCNIEHNE UX S/TEMEHTOB

https://m.edsoo.ru/2517463
d




I'Ipanmbele MHOTIOYroJibHUKMH,

Bubnnoteka LLOK

67
BblYMCNEHME UX INeMEHTOB https://m.edsoo.ru/9f7cc71d
68 MpaBunbHble MHOTOYTrO/IbHUKMN, Bubnumoteka LLOK
BblYMC/IEHME UX 3IEMEHTOB https://m.edsoo.ru/a16f6e98
Bubanoteka LLOK
69 YMCNO TT U ASIMHA OKPYXKHOCTU https://m.edsoo.ru/78b4dc4
8
Bbubanoteka LLOK
70 Yucno 1 mn 4NAnHA OKPYKHOCTU
https://m.edsoo.ru/825e73c7
71 1 Bbubnmoteka LOK
JIMHA YT OKPYXKHOCTU
Ay Py https://m.edsoo.ru/3c2983f9
- 1 Bubnnoteka LLOK
NIMHA YT OKPYXHOCTU
Ay Py https://m.edsoo.ru/4eb62ffb
Bbubanoteka LLOK
73 PagnaHHas mepa yria https://m.edsoo.ru/d3b68dc
a
Bubnnoteka LLOK
74 PagnaHHaAa mepa yrna
https://m.edsoo.ru/e97f0369
75 Mnowaab Kpyra n ero anemeHToB (cektopa Bubnumoteka LLOK
N cermeHTa) https://m.edsoo.ru/b73a7f0b
76 Mnowaab Kpyra n ero asNemeHToB (cektopa Bubanoteka LLOK

M cermeHTa)

https://m.edsoo.ru/10a2b76




Mnowaab Kpyra v ero afemeHToB (ceKkTopa

Bubnnoteka LLOK

77 https://m.edsoo.ru/0d98bb5
W CEermeHTa)
4
78 BbluncneHne nepMmeTpos v naolwaaen Bubanoteka LLOK
buUryp, BKIOYAIOLLMX 3N1EMEHTBI Kpyra https://m.edsoo.ru/1f673d06
. Bubnnoteka LLOK
BbluMcneHne NepMmeTpoB M Naowaaei
79 https://m.edsoo.ru/adbcd17
buryp, BKAOYAOLWMNX 3N1EMEHTbI Kpyra 1
" Bubnnoteka LLOK
KoHTponbHaa no teme "OnvHa
80 . https://m.edsoo.ru/0353e63
OKPYXHOCTU M Naowaab Kpyra g
Bubnumoteka LLOK
81 LleHTpanbHaa cmmmeTpua
https://m.edsoo.ru/e63ff8f2
82 U o Bubnmoteka LOK
EHTPa/IbHO-CUMMETPUYHbIE GUrYPbI
P P YP https://m.edsoo.ru/5dbbfd1f
Bubnnoteka LLOK
83 MosopoT https://m.edsoo.ru/a59548a
e
84 0 Bubnmoteka LLOK
ceBas CMMMeETPUSA
P https://m.edsoo.ru/de5f1903
85 MNoBTOpeHue 1 0606LLeHNe. PelueHne Bubnnoteka LLOK

33434, UINOCTPUPYIOLLMX CBASKU MEXKay

https://m.edsoo.ru/46bcel2




Pa3TNYHbIMUN TEMaMU KypCa

CDVII'ypr, CMMMETPUYHbIE OTHOCUTE/IBHO

Bubnnoteka LLOK

86 . https://m.edsoo.ru/a6b0094
HEKOoTopOW ocK b
Bubanoteka LLOK
87 MapannenbHbli nepeHoc https://m.edsoo.ru/3b68198
3
Bbubanoteka LLOK
88 MoHATME ABUMKEHMA U €r0 CBONCTBA https://m.edsoo.ru/4bda89e
a
Bubnnoteka LLOK
89 PaBeHcTBO dpuryp https://m.edsoo.ru/aba7d46
4
90 MNpoasneHna cummeTpun B Npupoae, Bubnmoteka LLOK
KMBOMUCK, CKYNbNTYPE, apXUTEKTYype https://m.edsoo.ru/92b823fd
. . Bubnumoteka LLOK
Komnosunuuu asmxeHnin (npocteilume
91 https://m.edsoo.ru/2a4a2ba
npumepsbi)
8
MNoBTopeHune n 06obuieHne. PeweHme
Bubnnoteka LLOK
92 3a/ia4, UANOCTPUPYIOLNX CBA3U MeXKAay

pPas3/IMYHbIMM TEMAMM Kypca

https://m.edsoo.ru/efefead3




MNoBTOpeHue 1 0606LLeHNe. PeleHne

Bubnnoteka LLOK

93 3a4a4, UNTOCTPUPYHOLLUX CBA3U MEXKAY https://m.edsoo.ru/c58e409e
Pa3NIMYHbIMM TEMAMM Kypca o '
MNoBTopeHune n ob6obuieHme. PeweHme Bubanoteka LLOK

94 334.a4, UNNOCTPUPYIOLLMX CBA3U MeXKAY https://m.edsoo.ru/54d1426
pPa3IMYHBbIMUM TEMaMM Kypca 7
MoBTopeHue 1 0606LLeHNe. PelneHne EUG LIOK

néanoTeka

95 33434, UANOCTPUPYIOLLMX CBA3U MEXKAY https://m.edsoo.ru/a78455¢5
Pa3IMYHLIMKU TEMaMM Kypca e '
MNoBTOpeHue 1 0606LLeHNe. PelieHne EUG LIOK

nbéanoTeka

96 3aa4, UANOCTPUPYIOLLMX CBA3U MeXAY https://m.edsoo.ru/2e7695¢f
Pa3NNYHBIMM TEMaMM Kypca R )
MNoBTopeHune n ob6obuieHme. PeweHme Bubnnoteka LLOK

97 334a4, UANOCTPUPYIOLLMX CBA3U MeXKAY https://m.edsoo.ru/6383d98
Pa3NIMYHbIMM TEMAMM Kypca a
MNoBTopeHune n obobuieHme. PeweHme Enb LIOK

néanoTeka

98 33434, WANOCTPUPYIOLLMX CBA3SU MeEXKAY https://m.eds00.ru/89c5365f
Pa3IMYHLIMM TEMaMM Kypca e '
MoBTOpeHue 1 0606LLeHNE. PelueHne EUG LIOK

nbénanoTeka

99 33434, UANOCTPUPYIOLLMX CBA3U MEXKAY https://m.edsoo.ru/Odcedaf1
Pa3IMYHbLIMKU TEMaMM Kypca T '
MNoBTOopeHue 1 0606LLeHne. PeweHne Bubnnoteka LLOK

100 3334, UANOCTPUPYIOLLLMX CBA3U MeXAY https://m.edsoo.ru/27b735e

Pa3NIMYHBbIMM TEMAMM Kypca

9




Bubnnoteka LLOK

101 NToroean KOHTpO/IbHaA paboTa 1
https://m.edsoo.ru/073bcf5d
MoBTOpeHue 1 0606LLeHne. PelieHne Bubnnoteka LLOK
102 3aa4, UNNIOCTPUPYIOLLUX CBA3M MEXK Y 1 https://m.edsoo.ru/1852817
pPas3IMYHbIMUK TEMaMM Kypca e
OBLLEE KOJIMYECTBO YACOB MO NMPOTPAMME 102







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBPA30OBATE/IbHOM

MPOrPAMMDI

7 KNACC

Kop, . .
MpoBepsiemble NpeaMETHbIE Pe3y/bTaTbl 0CBOEHMA OCHOBHOM 06pa3oBaTeNIbHOM

npoBepAemoro
Nporpammbl OCHOBHOrO 0bLero o6pa3oBaHua

pesynbraTta

6 FeomeTpua
PacnosHaBaTb U3y4yeHHble reomeTpuyeckme Gurypbl, onpesenaTb NX B3aMMHOeE

6.1 pacnonoxeHune, M306parkaTb reomeTpuyeckme Gpurypbl, BbINOAHATb YEPTEKM NO

' YyCNoBM1IO 3a4a4u. 3mepATb NHEHbIE U YI0Bble BE/IMYMHDI. PelwlaTb 3a4a4m Ha

BblYMCNEHNE AJIMH OTPE3KOB M BE/IMYMH YI/10B
Jenatb rpybyto OLEHKY IMHENHbIX U YTN0BbIX BEIMYMH NPEAMETOB B PeasibHOWM

6.2 YKM3HU, PazmepoB NPUPOAHbIX 06beKTOB. Pa3ninyaTtb pasmepbl 3STUX 06BEKTOB NO
NopAaKYy BEMYMHbI

6.3 CTpouTb YepTeKn K reoMeTpMUYEeCKUM 3a4a4am

6.4 Monb30BaTbCcA NPU3HAKaMK PAaBEHCTBA TPEYroJIbHUKOB, UCMO/Ib30BaTb MPU3HAKKU U

' CBOICTBa paBHObeapPEHHbIX TPEYrO/bHMKOB NPU peLleHnn 3a4a4

6.5 MpoBOAUTb NOrMYECKME PACCYKAEHUA C UCNOb30BaHMEM FEOMETPUYECKNX TEOPEM
Monb30BaTbCA NPU3HAKaMKM PAaBEHCTBA NPAMOYFOJIbHbIX TPEYrO/IbHUKOB, CBOMCTBOM

6.6 MeAnaHbl, NPOBeAEHHOM K TMNOTEHY3€ NPAMOYIOo/IbHOrO TPEYroNbHMKA, B PeLLeHUM
reomeTpuyeckux 3agad
OnpeaenATb NapannenbHOCTb NPAMBIX C MOMOLLBIO YFN0B, KOTopble obpasyeT ¢

6.7 HUMM ceKywaa. OnpeaenaTb NapaniesbHOCTb NPAMbIX C MOMOLLBIO PaBEHCTBA
PacCTOAHUI OT TOYEK OAHOM NPSAMOI 4,0 TOYEK APYroi NpAMON

6.8 PewaTb 3aga4M Ha KneTtyaToi bymare
MpoBOAUTb BbIYUCAEHWNA N HAXOANUTb YNC/IOBbIE U BYKBEHHbIE 3HAYEeHMWA YI/10B B
reomeTprMyecKkmnx 3aga4yax c UCMoJib30BaHNEM CYMMbI YI/10B TPEYro/IbHUKOB U

6.9 MHOFOYro/IbHMKOB, CBOMCTB YI/10B, 06pa30BaHHbIX NPU NepeceyeHnm a8yx
napanfienbHbIX NPAMbIX CEeKyLLEelN. PellaTb NpakTUYeCcKMe 3a4a4M Ha HaxoXaeHue
yrios

6.10 BnageTtb NOHATMEM reOMETPUYECKOro MecTa ToHeK. YMeTb onpeaenartb




6UCCEKTPUCY Yrna 1 cepeanHHbIN NepneHaMKYNAP K OTPE3KY KaK reomeTpuyeckue
MecTa ToYeK

dopmynnMpoBaTh ONpeaeeHNA OKPYKHOCTM U Kpyra, Xopabl U guameTpa

6.11 OKPY»KHOCTM, N0/Ib30BATbCA MX CBOMCTBAMU. YMETb MPUMEHATbL 3TU CBOWCTBA Npw
peleHnmn 33434
BnageTb NOHATMEM ONUCAHHOMN OKOJI0 TPEYTO/IbHUKA OKPYKHOCTU, YMETb HAaX0AWUTb
612 eé ueHTp. Nonb3oBaTbCca GpakTaMm O TOM, YTO BUCCEKTPUCHI YI/I0B TPEYrONbHMKA
) nepecekaloTcsa B O4HON TOYKE, U O TOM, YTO cepeauHHbIe NepneHamKyaapbl K
CTOPOHAM TPEYroNbHMKa NepeceKatoTca B O4HOM TOUKe
613 BnageTb NOHATMEM KacaTeNIbHOM K OKPYXHOCTU, NO/1b30BATbCA TEOPEMOM O
) nepneHanKyAAPHOCTU KacaTeNbHOM 1 paanyca, NpoBeEHHOTO K TOYKE KacaHuWs
6.14 Monb30BaTbCA NPOCTENLLNMU FTEOMETPUYECKMMM HEPABEHCTBAMM, MOHMMATb UX
' NPaKTUYECKUIA CMbIC/
6.15 MpoBOAUTL OCHOBHblE rTEOMETPUYECKME MOCTPOEHMSA C MOMOLLLBIO LMPKYAA U
' JINHENKM
8 KNACC
Koa . .
MpoBepsemble NpeaMeTHble pe3yabTaTbl 0CBOEHWS OCHOBHOW 06pa30BaTe/IbHOW
npoBepAemoro
nporpaMmmbl OCHOBHOIO 06Lero o6pasoBaHusa
pe3ynbTaTa
6 FeomeTpua
61 Pacno3HaBaTb OCHOBHblE BUAbI YETbIPEXYTO/IbHUKOB, UX 3/IEMEHTbI, N0/1b30BATHLCA
) MX CBOMCTBaMM NpPU PeLLEHNN FeOMETPUYECKMX 33434
62 MpYMeHsTb CBOMCTBA TOYKM NepeceyeHmns MeanaH TpeyrosbHMKa (LeHTpa macc) B
) peleHnmn 3agay
BnafeTtb NOHATUEM CPeaHEN IMHUKN TPeyrosibHMKa U TpaneLmn, NPUMEHATb UX
63 CBOMCTBA NpW peLleHnM reoMeTpUYecKmx 3agad. Monb3osatbes Teopemont Paneca u
) TeopemMoli 0 NPOMNOPLUUOHA/IbHBIX OTPE3KAX, NPUMEHSATb UX ANS PELIEHUA
NpaKTUYeCcKnx 3agad
6.4 MpuMmeHATb NPU3HaKKM NOLOOWS TPEYroNbHUKOB B peLleHMM reoOMeTPUYECcKUX 3a4au
6.5 Monb3oBaTbca Teopemol Nudaropa 4NnA peleHma reoMeTPUYECKUX U

NPaKTUYeCKNX 3a4a4. CTpOMTb MaTeMaTUYECKYHO MOAE/Ib B NMPAKTUYECKUX 3aJa4aX,




CaMOCTOATENNbHO AenaTb '-IepTé)'K M HaxoguTb COOTBETCTBYOWMNE OJ/IUHbI

Bnagetb noHATMAMM CUHYCa, KOCMHYCA U TaHIreHca OCTpOoro yria npaAmMmoyrosibHoro

6.6 TpeyronbHMKa. Moab30BaTbCA 3TUMU NOHATUAMM ANA PeLleHUs NPaAKTUYECKNX
3aJa4
BbluncnaTh (pasnnuHbiMK cnocobamm) Naolaab TpeyroabHMKa 1 naowaam
6.7 MHOroyronbHbIX puryp (nonb3yacs, rae He0b6XoAMMO, KaNbKynaTopom). NpumeHsTb
Nosy4eHHble YMEHUA B NPaKTUUYECKUX 3a4a4ax
BnafaeTtb NOHATUAMM BNUCAHHOIO U LLEEHTPAIbHOTO Yr/1a, UCMO0/1b30BaTb TEOPEMbI O
6.8 BMMCAHHbIX YIAaXx, Yraax Mexay Xopaamu (Cekywmmu) 1 yrne meskay KacatesibHoun
N XOp40M Npu peleHnn reomeTpUYeckmx 3aaay
6.9 BnafaeTtb NOHATUEM ONUCAHHOTO YeTbIPEXYrO/IbHUKA, NPUMEHSTL CBOMCTBA
' OMMUCaAHHOTO YeTbIPEXYro/ibHUKa NPU pelleHmn 3aaad
MpUMeHATb No/IyYeHHbIe 3HAaHMA Ha NPAKTUKE — CTPOUTb MaTeMaTUYECKUE MOAENN
6.10 ONA 33424 peasibHOM }KU3HU U NPOBOANTb COOTBETCTBYIOLLME BbIYNCIEHUA C
' NpUMeHeHMEM NoA06MAN TPUTOHOMETPUM (NONb3YSACH, rae Heobxoaumo,
Ka/IbKyNATOPOM)
9 KJTIACC
Kog . .
MpoBepsiemble NpeaMeTHbIe pe3y/ibTaTbl 0CBOEHMA OCHOBHOM 0bpa3oBaTe/ibHOM
npoBepsemMoro
nporpammbl OCHOBHOrO 06L,ero o6pasoBaHUA
pesynbraTta
6 FeomeTtpua
3HaTb TpMroHomeTpuyeckne GyHKLMU OCTPbIX YIN0B, HAXOAUTb C UX MOMOLLbIO
61 Pa3nYHbIE 3/1eMEHTbI MPAMOYrO/IbHOIO TPeyrosibHUKa («pelleHme NPAMOYrobHbIX
) TPeyronbHMKoOB»). HaxoauTb (C MOMOLLbIO KanbKynaTopa) A4NMHbI U YrAbl ANs
HeTabAMYHbIX 3HaYEeHUN
Monb3oBaTbca popmMynamm NnpuBeaeHUA U OCHOBHbIM TPUFOHOMETPUYECKUM
6.2 TOXAECTBOM A/1A HAaXOXAEHMA COOTHOLLEHUI MEXAY TPUTOHOMETPUYECKUMU
Be/IMYNHAMU
Ncnonb3oBaTb TEOPEMbI CUHYCOB M KOCUMHYCOB A/1A HAaXOXKAEHUA Pa3/INYHbIX
6.3 3/1eMEHTOB TPEYro/iIbHUKa («peLleHne TPeYroNbHUKOBY), MPUMEHATb UX NpU
peLleHnn reomeTpmuyYeckmnx 3agau
6.4 Bnagetb NoHATUAMM Npeobpa3oBaHMA Nof06UsA, COOTBETCTBEHHbIX 3/1EMEHTOB




nogo6HbIX uryp. Moab3oBaTbCcA CBOMCTBaMM NOL0OMA NPOU3BONLHBIX UTYD,
YMETb BbIUMCAATL ANUHbI U HAXOAMTb YrAbl Y NOA06HbIX GUryp. MpUMeEHATb
CBOICTBa NoA06MA B MPaKTMYECKUX 3a4a4ax. YMETb NPUBOANUTbL NPUMEpbI
noZo6HbIX GUryp B OKPYKatoWem mupe

Monb3osaTtbeA TEOPEMaMM O npounssegeHn OTPE3KOB XOp4, O NnponsseaeHUN

6.5
OTPE3KOB CeKyLMX, O KBaapaTe KacaTe/bHOM
Monb3oBaTbCcA BEKTOPAMU, MOHUMATb UX FEOMETPUYECKMI U GU3NYECKMIA CMbICS,
6.6 NPUMEHATb UX B peLIeHUM reoMeTpUYeckux n pusmnyecknx sagad. NpumeHaTo
CKanApHoe npoussegeHne BeKTOPOB ANA HAXOXKAEHUA AJIMH U YTN0B
6.7 MNonb3oBaTbCA MEeTOA0M KOOPAMHAT Ha NNOCKOCTU, MPUMEHATL ero B peLleHnn
) reomeTpuyecKmx U NPaKTUYeCKnx 3agad
BnageTtb NOHATUAMM NPABUABHOIO MHOFOYrO/IbHUKA, AJIMHbI OKPYXKHOCTU, AJINHDI
6.8 Oy OKPYXKHOCTU U pagMaHHOM Mepbl yria, YMeTb BblYMCAATL NAOWAAb Kpyra U ero
yacren. MMpUMeHATb NONyYEHHbIE YMEHMA B MPAKTUYECKMX 3aa4ax
6.9 Haxoautb ocu nnm ueHTpbl cummeTpum GUryp, NPUMeHATb ABUKEHMA MJIOCKOCTU B
) NPOCTENLLMX CAy4anX
MpumeHATb NosyYeHHble 3HAaHMA Ha NPAKTUKe — CTPOUTb MaTemaTUyecKkme moaenm
6.10 ONA 3334 peanbHOM XKU3HU U NPOBOAMUTL COOTBETCTBYHOLLME BbIYMCAEHUA C

npMMeHeHMeMm NoA06UAN TPUFOHOMETPUYECKUX GYHKLMI (MONb3yACh, rae
HeobX0AMMO, KaNbKyNATOPOM)




MPOBEPAEMBbIE /TIEMEHTbI COOEPXAHWNA

7 KNACC
Kog, MpoBepAemMbIn 31eMEeHT COAEPKAHMUA
6 feomeTpua
HauyanbHble NOHATMA reomeTpun. TOUKa, NpAMan, OTPe3OK, Nyy. Yron. Buapl yrnos.
6.1 BepTuKanbHble 1 cmeXHble yrabl. buccekTpuca yrna. JJlomaHasa, MHOTOYro/ibHUK.
MapannenbHOCTb M NepneHaMKYAAPHOCTb NPAMbIX
6.2 CummeTpuyHbie urypbl. OCHOBHbIE CBOMCTBA OCEBON CMMMETPUU. Nprmepbl CUMMETPUN
' B OKpyXatwLem mupe
6.3 OCHOBHble NOCTPOEHMA C MOMOLLbIO LUPKYIA U IMHENKN. TpeyronbHUK. BbicoTa, megunaHa,
' 6ucceKkTpMCa, UX CBOWCTBA
6.4 PaBHObOeApeHHbIV U PABHOCTOPOHHWI TpeyrosbHMKKU. HepaBeHCTBO TpeyrosbHMKa
6.5 CsoicTBa M Npu3HaKkm paBHobeapeHHOro TpeyronbHUKA. [pM3HaKM paBeHCTBa
' TPeyronbHUKOB
6.6 CBoWCTBa M NPU3HaKM NapannesbHblx NpAmMbIX. Cymma yroB TpeyrosbHMKa. BHewHme
' Yr bl TPEYronbHUKa
MpAMOYronbHbIN TpeyroabHUK. CBOMCTBO MeaMaHbl NPAMOYTro/IbHOTO TPEYroNbHUKA,
6.7 npoBeaEéHHON K rmnoTeHy3e. MNpr3HaKn paBeHCTBA NPAMOYIOJibHbIX TPEYrO/IbHUKOB.
MpAamoyronbHbI TPeyronbHUK ¢ yrnom B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYro/ibHWKA, HEPABEHCTBO O AJIMHE IOMaHOM,
6.8 TeopeMa o H6osbliem yrie 1 60/blLEN CTOPOHE TPEYroNbHUKA. MNepneHanKynsap u
HaKNOHHasA
6.9 feomeTpuryeckoe MecTo Touek. buccekTpuca yrna u cepeamnHHbIN NepneHguKynap K
) OTPe3Ky KaK reomeTpuyeckne mecra Toyek
6.10 OKpYXHOCTb U Kpyr, XOpAa U ANameTp, UX CBOMCTBA. B3anmHoe pacnonoxeHune
' OKPYKHOCTU M NpAMON. KacaTenbHasA M CEKYLLLAA K OKPYKHOCTU
6.11 OKpY*KHOCTb, BMMCaHHaA B yron. BnncaHHaa n onncaHHasa OKPYXHOCTU TPeyrosbHUKa

8 KNTACC




Kog MpoBepAeMblli 31eMEHT coaepKaHmA
6 FeomeTpuA
6.1 YeTbipéxyronbHuKK. Mapannenorpamm, ero npusHakm 1 cBOMCTBa
6.2 MpAMoyronbHUK, pomb, KBaapaT, X NPU3HAKM U CBOMCTBA
6.3 Tpaneuwns, paBHOOOKan Tpanewuus, eé CBOMCTBA U NPU3HaKK. MpamoyrosbHas Tpanewums
6.4 MeTog yaBoeHusa meaunansbl. LeHTpanbHaa cummeTtpua. Teopema Paneca v Teopema o
' NPOMNoOpPLMOHA/bHbIX OTPE3Kax
6.5 CpegHve MMHUM TPeyroNbHUKA U Tpaneuun. LleHTp macc TpeyroabHMKa
6.6 Mopobue TpeyronbHMKOB, KOadpPuuneHT nogo6busa. MNMpusHakm Nofobua TPeyronbHUKOB.
’ MpumeHeHne nogobua Npu peLeHnn NPaKTUYECKUX 3a4au
6.7 dopmynbl A4NA NAOWAAN TPEYTONbHMKA, Mapananenorpamma, pomba n Tpaneymm
6.8 CsolicTBa naowaaen reometpmyeckmx ¢uryp. OTHoWeEHMeE naowaaen noaobHbIx uryp
6.9 BblumcneHune nnowasel TpeyroNbHUKOB U MHOTOYrONbHWKOB Ha KneTyaToi bymare
6.10 Teopema Mudaropa. NMpnmeHeHne Teopembl NMndaropa npu pelieHNn NPaKTUYECKNX
) 3ajau
6.11 CMHyC, KOCMHYC, TaHTeHC OCTPOrO Yr1a NPAMOYro/ibHOro TpeyrosbHMKa. OCHOBHOe
) TPUrOHOMETPUYECKOE TOXKAECTBO. TPUroHOMeTpuyeckme dyHKuum yrnos B 30°, 45° n 60°
6.12 BrnncaHHbIe ¥ LeHTpaNbHbIe YI/bl, YFON MEXAY KacaTesibHOM 1 Xopaon. Yriabl mexay
) XOpAaMU N CEKYLLUMMU
6.13 BrnncaHHbIe 1 ONUCaHHbIE YeTbIPEXYTONbHUKK
6.14 B3anMMHoOe pacnonoxeHue AByX OKpYyKHoCTel. KacaHue oKpyHocTen. Obwue
) KacaTe/lbHble K A BYM OKPYXXHOCTAM
9 KNACC
Kog MpoBepAeMbIi 3NEMEHT COAEPIKAHUA
| 6 | leomeTpusa




CuHyc, KOCMHYC, TaHreHc yrnos ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

6.1
dopmynbl npuBeaeHUs
6.2 PelwweHwne TpeyronbHMKOB. Teopema KOCMHYCOB M TEOPEMA CUHYCOB. PelleHne NpakTUYecKmx
) 33434 C UICNONb30BAHMEM TEOPEMbI KOCMHYCOB Y TEOPEMbI CUHYCOB
6.3 MNpeobpasoBaHue nogobua. Mogobue cOOTBETCTBEHHbIX 3/IEMEHTOB
6.4 Teopema 0 Npon3BeLeHUN OTPE3KOB XOP4, TEOPEMbI O NPOM3BEAEHUN OTPE3KOB CEKYLLUX,
) Teopema o KBaapaTe KacaTeNbHOM
BeKkTtop, ANMHA (MO4yNb) BEKTOPA, COHaNpaB/ieHHble BEKTOPbI, MPOTUBOMNONOXKHO
6.5 Hanpas/ieHHble BEKTOPbI, KOJI/IMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONepaLunn Has,
BeKTOpamu. PasnioxkeHne BeKTOpa Mo ABYM HEKO/IJIMHEAPHbIM BEKTOPAM
6.6 KoopauHaTbl BekTOpa. CKanAapHoe npomsseseHne BEKTOPOB, MPUMEHEHUE ANA HaXOXKAeHMUA
) AJIMH W YIN0B
6.7 JekapToBbl KOOPAUHATLI Ha NNOCKOCTU. YPaBHEHMA NPAMON U OKPYXKHOCTU B KOOPAMHATAX,
' nepeceyeHne OKpPYKHoCTeN U NpAMbIX. MeToa, KOOpAMHAT U ero NpUMMeHeHue
6.8 MpaBuabHbIE MHOTOYTONbHUKMK
6.9 OnvHa okpy»HOCTU. [paycHasa n pagMaHHaa mepa yrna, BbluncieHne gavH oyr
) OKpYXHOCTeN
6.10 MNnowaap Kpyra, cekTopa, cermeHTa
6.11 [BUXKEHUA NNOCKOCTU N BHYTPEHHMUE CUMMETPUU duUryp (3nemeHTapHble NpeacTaBaeHms).

MapannenbHbiii nepeHoc. NosopoT




NMPOBEPAEMBbIE HA O3 NO MATEMATUKE TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEIO OGPA30BAHKA

Kog,
npoBepsemoro
TpeboBaHuA

MpoBepaemble TpeboBaHMA K NPeAMETHbIM pe3ybTaTamM 0CBOEHWUA OCHOBHOM
06pa3oBaTeibHOM NPOrpamMmmMbl OCHOBHOIO 061 ero ob6pasoBaHuA Ha ocHose PrOC

YMmeHWe onepupoBaTtb NOHATUAMMU: MHOXKECTBO, NOAMHOMXECTBO, ONepaLmMn Hag,
MHOXeCTBaMU; YMeHMe onepmpoBaTb NOHATUAMM: rpad, CBA3HbLIN rpad, AepeBso,
LMK, NPUMEHATD UX NPU peLleHnn 3aa4; YMEeHUe UCNob30BaTh rpaduyeckoe
npeAcTaBAeHMe MHOXKECTB 4J1A ONUCaHMA peasibHbIX NMPOLLECCOB U ABAEHUI, NpU
pelleHnn 3aga4 U3 Apyrux y4ebHbIx NnpesmeToB

YmeHune onepunpoBaTtb NOHATUAMMK: onpeaeneHne, akcuoma, Teopema,
[0Ka3aTeNbCTBO; yMEHMe Pacno3HaBaTb UCTUHHbIE U SIOXKHbIE BbICKa3blBaHUS,
NPUBOAUTL MPUMEPbLI U KOHTPNPUMEPDI, CTPOUTb BbICKa3biBaHUA M OTPULAHUA
BbICKa3bIBaHUM

YMmeHMe onepmMpoBaTb NOHATUAMM: HAaTYPasIbHOE YMC/O, MPOCTOE U COCTaBHOE
4YnCNo, AENUMOCTb HATypPabHbIX YNCEN, MPU3HAKMN AEIMMOCTHU, LLeN0e YACIO,
MoAy b Yncna, obblIKHOBEHHaA Apobb U AecATMYHAn Apobb, CTaHAAPTHbIN BUA
yncaa, pauMoHaibHOE YMCN0, UPPALMOHANBHOE YMCNO0, apudMETUYECKUI
KBaZpaTHbI KOPeHb; YMeHWe BbIMOIHATb AEUCTBMA C YAC/IAMU, CPAaBHUBATL U
ynopAaaoumBath Yncaa, NpeactaBaaTb YNCAA HA KOOPAMHATHOM NPAMOM, OKPYTAATb
yncna; yMmeHue genaTb NPUKMAKY W OLEHKY pe3y/bTaTa BblYUCAEHUI

YMeHuMe onepmMpoBaTb NOHATUAMM: CTENEHD C LE/1bIM NMOKa3aTeNeM,
apudMeTUYECKUN KBaApaTHbIN KOpPeHb, MHOFOYNEH, anrebpanyeckan Apobb,
TOX/[ECTBO; 3HAKOMCTBO C KOPHEM HaTypa/ibHOM cTeneHn 6oblie eaAnHULbI;
YMEHMeE BbINONHATbL pacyéTbl No ¢opmysam, npeobpasoBaHMA LEebIX, APOOHO-
PaLMOHa/bHbIX BbIPA*KEHMWI U BblIPaXKEHUI C KOPHAMM, Pa3NoXKeHNe MHOrouieHa
Ha MHOXXWUTENU, B TOM YMC/E C UCMOSIb30BaHUEM GOPMY PA3HOCTM KBaLPaTOB U
KBaZpaTa CYMMbl U Pa3HOCTU

YMeHWe onepupoBaTb NOHATUAMM: YNC/IOBOE PABEHCTBO, YPaBHEHWE C O4HOM
nepemeHHOM, YNCN0BOE HEPABEHCTBO, HEPABEHCTBO C NepeMeHHON; ymeHune
pewaTb IMHeHbIe U KBaApPaTHble ypaBHEHUA, 4 POOHO-paLMOHa/IbHbIE YPaBHEHUSA
C OAHOI NepeMeHHOM, CUCTEMbI ABYX TMHENHbIX YPAaBHEHW, TNHENAHbIE
HepaBEHCTBA M UX CUCTEMbI, KBagpaTHble U APOOHO-paUMOHaNAbHble HEPABEHCTBA C
OZHOM NepemMeHHOM, B TOM YMC/Ie MPU PeLIeHUN 33434 U3 APYrUX NPeAMETOB U
NPaKTUYECKMX 33434; YMEHME UCMONb30BATb KOOPAUHATHYIO MPAMYHO U
KOOPAMHATHYIO NNOCKOCTb A1A M306parkeHNA pelleHnin ypaBHEeHUN, HepPaBEHCTB U
cmcTem

YMeHMe onepupoBaTtb NOHATUAMM: GYHKLMSA, TPadUK GYHKUMN, HYAM GYHKLMK,




NPOMEKYTKM 3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHuA, yobiBaHUA,
Hanbobluee N HauMeHbLee 3HaYeHMA GYHKLUN; YMEHME ONepUpoBaThb
MOHATUAMM: NPAMAA NPONOPLUNOHANBHOCTb, IMHEMHAsA GYHKUMA, KBaapaTUYHan
byHKUMA, 0bpaTHaA NpPonopLMOoHanbHOCTb, Napabona, rmnepbona; ymeHue CTpouTb
rpaduKkmM pyHKLMN, NCNONb30BaTb rpaduKM ANa onpesesieHNs CBOMCTB NPOLLECCOB U
3aBUCMMOCTEN, ANA peLlleHna 3aa4 U3 Apyrux y4ebHbIx NpeaMeToB U peasibHoM
U3HU; YMEHWE BbipayKaTb GOPMYIamM 3aBUCMMOCTU MEKAY BENYMHAMM

YMeHMe onepupoBaTth NOHATUAMM: NOC/eA0BaTENIbHOCTb, apnudmeTUyYecKas u
reomeTpuyecKas Nporpeccun; ymeHue Ucnosib3osaTb CBOMCTBA
nocnegoBaTtesibHOCTeN, GOPMY/Ibl CyMMbI M OBLLETO Y/ieHa NpU pelleHnn 3a4ad, B
TOM YMcCae 33434 U3 APYrux y4ebHbIX NPeaMEeTOB U PeaNbHON KU3HU

YMmeHue pelwaTtb 3a4a4M pasHbIX TUNOB (B TOM YMCe Ha NPOLLEHTbI, 40U U YacCTH,
ABUMXKeHue, paboTy, LieHy TOBAapOB 1 CTOMMOCTb NMOKYMOK M YCAYT, Hanoru, 3aa4m us
06.1acTV ynpaBAeHUs TNUYHBIMKN U ceEMENHBIMU GUHAHCAMU); YMEHUE COCTaBNATb
BblpaXKeHMWA, ypaBHEHMA, HepaBEHCTBA U CUCTEMbI MO YC0BUIO 3a4auu,
nccneaoBaThb NOJyYeHHoe peleHre U OLEeHNBATb NPaBaonoA06HOCTb NOMYYEHHbIX
pe3ynbTaTos

YMmeHue onepupoBaTtb NOHATUAMM: Urypa, TOUKA, OTPE3OK, NPAMAsn, Ny4, JoMaHas,
YrOJl, MHOTOYrOJIbHUK, TPEYTroNIbHUK, PaBHOOEAPEHHDbIN M PAaBHOCTOPOHHUI
TPEYrosIbHUKK, NPAMOYTrO/IbHbIN TPEYroNbHUK, MeanaHa, buccekTpuca 1 BbicoTa
TPEYroNbHMKa, YETbIPEXYTONIbHUK, Mapannenorpamm, pomb, NPAMOYrosibHUK,
KBagpaT, Tpaneuus; OKPYyKHOCTb, Kpyr, KacaTe/bHasn; 3HaKOMCTBO C
NPOCTPAHCTBEHHbIMU GUFYPaMU; yMeHMeE peLlaTb 334a4u, B TOM YMcae U3
NOBCEAHEBHOM XU3HU, HA HAaXOXAEHWE FEOMETPUYECKMX BEIUUYUH C MPUMEHEHUEM
N3yYeHHbIX CBONCTB duryp n pakToB

10

YMeHMne onepmnpoBaTth NOHATUAMM: PaBEHCTBO GUryp, PaBeHCTBO TPEYroNbHUKOB;
NapannenbHoCTb U NePneHANKYAAPHOCTb NPAMbIX, YT MeXAy NPAMbIMMU,
nepneHAMKyNAp, HaKAOHHaA, Npoekuma, nogobve ouryp, nogobHble
TPEYroNbHUKNU, CUMMETPUA OTHOCUTE/IbHO TOYKM U NPAMOIA; yMEHMeE pacno3HaBaTb
PaBEHCTBO, CUMMETPUIO U Nogobue uryp, napannenbHoCTb U
nepneHANKYAAPHOCTb MPAMbIX B OKPY»KatoLwem mupe

11

YmeHue onepupoBaTtbh NOHATUAMM: AJIMHA, PacCTOAHUE, Yro (BeanymHa yrna, CUHyc
M KOCMHYC yrna TpeyronbHUKa), Naowaab; yMeHue oueHuBaTb pasmepbl NpegmeToB
M 06BHEKTOB B OKPYXKaloLEM MUPE; YMEHME NPUMEHATb GOPMYbl NEpPUMETPa U
naowaam MHOroyrolbHUKOB, AJIMHbI OKPYXKHOCTM M NaoLaam Kpyra, obbema
NPAMOYroAbHOro Napannenenuneana; ymeHme NPUMeHsATb NPM3HAKMU PaBeHCTBa
TPeyronbHMKOB, TEOPEMY O CYMMe YI/10B TPeYronbHMKa, Teopemy Mudaropa,
TPUrOHOMETPUYECKNE COOTHOLLEHUA ANA BbIMUCAEHUA ANUH, PACCTOAHUN,
naoliaaen

12

YMmeHune nsobpaxkatb NJ0CKMe GUrypbl U UX KOMOBUHALUK, NPOCTPAHCTBEHHbIE




GUTYypbI OT PYKK, C MOMOLLbIO YEPTEKHBIX UHCTPYMEHTOB U 3/IEKTPOHHbIX CPEACTB
Mo TEKCTOBOMY MM CUMBO/IbHOMY OMMUCAHUIO

13

YMeHMe onepupoBaTb NOHATUAMM: NPAMOYro/IbHAA CUCTEMA KOOPAMHAT;
KOOPAMHATbl TOYKM, BEKTOP, CYMMa BEKTOPOB, NPOU3BELEHME BEKTOPA HA YMC/IO,
CKaNApHOe Npoun3BeseHne BEKTOPOB; YMEHME UCNO/Ib30BaTb BEKTOPbI U
KOOpAMHATbI 1A NpeaCcTaBaAeHMA AaHHbIX U pelleHns 3a4a4, B TOM YMC/e U3
OPYrux y4ebHbIX NPeaMeTOB U PeasibHOM KU3HU

14

YMmeHue onepupoBaTb NOHATUAMM: CTONIOUKOBbIE M KPYroBble AMarpPaMmbl,
TabAuupbl, cpeaHee apudmeTudeckoe, megmnaHa, Hanbonbllee U HaUMeHbLLee
3HayeHMa, pa3max YncnoBoro Habopa; ymeHue M3BneKkaTb, MHTEPNPETUPOBaTL U
npeobpa3oBbiBaTb MHPOPMALMIO, NPEeACTaBNEHHYIO B TabnLaxX U Ha Auarpammax,
OTPa’kaloLLLyo CBOMCTBA U XapaKTePUCTUKM peasibHbIX MPOLLECCOB U ABNEHNI;
YMeHMe pacrno3HaBaTb M3MEHUYMBbIE BEIMUYNHDI B OKPYKAIOLLEM MUPE

15

YMmeHuMe onepupoBaTh NOHATUAMM: CAYYaNHbIN ONbIT (CyYaliHbIA SKCNEPUMEHT),
anemeHTapHoe cobbiThe (31eEMEHTaPHbIN UCX0A) CYY4aMHOro OMbiTa, ClyYaliHoe
cobbITUE, BEPOATHOCTb COObITUA; YMEHWNE HAaXOAUTb BEPOATHOCTU CAYHaMHbIX
CObbITUI B ONbITax C PAaBHOBO3MOXHbIMW 3/1eMEHTAaPHbIMK COBLITUAMU; YMEHME
pewaTb 334341 MeTO40M OpraHM30BaHHOro nepebopa u ¢ UCNOSb30BaHMEM
NpaBuaa YMHOMXKEHUS; YMEHNE OLEHNBATb BEPOATHOCTU PeasbHbIX COOLITUIN U
ABJIEHUIA, NOHMMATb POJb NPAKTUYECKU AOCTOBEPHbIX U MANIOBEPOATHBIX COBLITUI B
OKPY)KAOLWEM MUPE U B *KU3HU; 3HAKOMCTBO C MOHATUEM HE3ABUCUMbIX COOLITUN;
3HAKOMCTBO C 3aKOHOM B0/IbLUMX YMCEN U €0 PO/IbIO B MAaCCOBbIX ABNEHUAX

16

YmeHue BbIOMpPaTb NOAXOAALNI U3YYEHHbI MeToA, ANA PelleHns 3a4a4m,
NPUBOAUTb MPUMEPbI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOLE U KU3HU,
pacno3HaBaTb NPOSABJEHNE 3aKOHOB MaTEMATUKN B UCKYCCTBE, ONMUCbIBaTb
OTAEe/IbHblE BblaaloWmMecs pe3y/bTaTbl, NO/IYYEHHbIE B XOA€E Pa3BUTUA MaTeEMATUKN
KaK HayKu, NpMBOAMUTbL NPUMEpPbI MaTeMaTUYECKMX OTKPLITUIM M X aBTOPOB B
OTeYecTBEHHOW U BCEMUPHOM UCTopumn




MEPEYEHb 9/IEMEHTOB COAEPXAHWUA, MPOBEPAEMbIX HA O3 NO MATEMATUKE

Kog MpoBepsaeMblii 31eMEHT coaepKaHMA

1 Yncna u BbluMCNEHUA

1.1 HaTtypanbHble 1 Lenble yncna. NMpusHakm 4eNMMOCTH Lenblx Yncen

1.2 Ob6bIKHOBEHHbIE U AecATUYHble Ap0obu, NPoLLEeHTbI, 6ECKOHeYHble Nepuoanyeckme apobu

13 PaumoHanbHble Yncna. ApudmeTnyeckme onepaunm c paumoHanbHbIMKU YUCAAMM

14 [encteutenbHble yncna. Apudmetmyeckne onepaumm ¢ 4encTBUTENbHBIMW YUCAAMM

15 MpUbAMKEHHbIE BbIYNCIEHMA, NPABMIA OKPYIAEHWA, MPUKMAKA M OLEHKA pe3y/bTaTa
' BbIYUCAEHNI

2 Anrebpanyeckune BbiparkeHus

2.1 ByKBEHHbIE BblpaXKeHUA (BbIparkeHUs C NepeMeHHbIMM)

2.2 CreneHb C LienbiM NoKasaTesnem. CTeneHb € paLMoHaabHbIM NoKkasaTesnem. CBOMCTBA CTEMNEHU

2.3 MHorouneHbl

2.4 Anrebpaunyeckas apobb

55 AprdmeTnyecKknin KopeHb HaTypasibHOM cTeneHn. [lecTBumA ¢ apuPMeTUYECKUMUN KOPHAMMU
' HaTypa/ibHOM cTeneHu

3 YpaBHeHMA N HepPaBEHCTBa

3.1 Llenble n ApobHO-paLMoHanbHble ypaBHEHUA. CUCTEMbI M COBOKYMHOCTM YPaBHEHW

3.2 Llenble n ApobHo-paLMoHaibHble HepaBeHCcTBA. CUCTEMbI U COBOKYNHOCTU HEPABEHCTB

3.3 PeweHune TeKcToBbIX 3a4a4

4 Yncnosble NocienoBaTe/IbHOCTU

4.1 MocnepoBaTenbHOCTH, CNOCO6bLI 3a4aHUA NOCAEA0BATENBHOCTEN

4.2 ApudmeTnyeckan n reometpudeckas nporpeccum. opmyna cCNoXKHbIX NPOLLEHTOB

5 PyHKUMMU

5.1. PyHKUMA, cnocobbl 3agaHna PyHKUMK. MpadurK dyHKLMK. O6nacTb onpeseneHuns u




MHOECTBO 3HAYEeHUIN GYHKLUMKN. Hyam dyHKUmMK. NIPOMEKYTKM 3HAKONOCTOAHCTBA.
MpoMeKYTKM MOHOTOHHOCTU GYHKUMKU. MaKCUMyMbl U MUHUMYMbI GYHKLMK. Hanbonbliee 1
HanmmeHblUee 3HaYeHe QYHKLMM Ha NPOMEXKYTKE

6 KoopamnHaTbl Ha NPAMON 1 NJIOCKOCTH
6.1 KoopauHaTtHada npamas

6.2 JekapToBbl KOOPAMHATbI HA NJIOCKOCTU
7 FeomeTpuna

7.1 FeomeTpuryeckme dpurypbl U UX CBOMCTBA
7.2 TpeyronbHuK

7.3 MHOroyronbHuKuM

7.4 OKpY*KHOCTb M Kpyr

7.5 M3mepeHune reomeTprUyYeCKMUX BeNYMH
7.6 BekTopbl Ha N1I0CKOCTH

8 BepoATHOCTb M CTaTUCTUKA

8.1 OnucatenbHana cTaTUCTUKA

8.2 BepoAaTHOCTb

8.3 KombuHaTopuKa

8.4 MHoxecTBa

8.5 padubl




YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA

OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LINOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU MHTEPHET






