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NOACHUTE/IbHAA 3ANMNCKA

feomeTpus KaK OAUH U3 OCHOBHbIX Pa3gesioB LWKOAbHON MaTeMaTUKKN, UMEOLWMn CBOEN
uenbto obecneuntb M3ydeHWe CBOMCTB M pasmepoB OGUryp, UX OTHOLIEHMA U B3aMMHOe
PacrnonoXeHne, OMUPAETCA Ha JIOTMYECKYD, AOKa3aTeNbHYl AWMHUIO. LleHHOCTb M3yyeHus
reoMmeTpuM Ha YPOBHE OCHOBHOTO 06LLero o6pasoBaHNA 3aKA04YaETCA B TOM, YTO 0byyatoLLmincs
YUMTCA NPOBOAUTL [L0Ka3aTeNbHble PaCCYKOEHMA, CTPOUTb JNOFMYECKME YMO3aKAHOUYEHUS,
[OKa3blBaTb WUCTUHHbIE YTBEPXAEHUA WU CTPOUTb KOHTPNPUMEPbLI K OXHbIM, NPOBOAUTb
paccyXAeHnsa «OoT NPOTMBHOrO», OT/IMYATb CBOMCTBA OT NPU3HAKoB, GopmMynnpoBaTb obpaTHble
YTBEPXKAEHMS.

BTopoii Lenbio n3ydeHUA reomeTpun ABAAETCA MCNO/b30BaHME €€ KaK MHCTPYMEHTa Npu
peWweHnn KaK MaTEMATMUYECKMX, TaK M MNPAKTUYECKUX 33h4ad, BCTPEYaloOWMXCA B pPeasibHOM
KM3HU. Obyvyatowminca AO0NKEH HAy4yuTbCA ONPeaennTb FeoMeTpuyeckyto ¢urypy, onmucatb
CNOBaMW [AHHbIA YEPTEX MAN PUCYHOK, HANTU NAoWanb 3eMeNbHOro y4yacTKa, paccymMTaTthb
HeobxoaMMylo A/IMHY OMNTOBOJIOKOHHOIO Kabena wnau Tpebyemble pasmepbl raparka Aans
aBTOMOOUNA. DTOMY COOTBETCTBYET BTOPAs, BbIYMC/IUTENbHAA INHUA B U3YYEHUU TEOMETPUMN.
Mpn peweHnM 3a4a4 NpPaAKTUYECKOro XapakTepa ob6yyawwuincs  yuymtca  CTPOUTb
MaTEMaATMYECKME MOAENU PEeanbHbIX MU3HEHHbIX CUTyaUWid, MNPOBOAUTb BbIYMCAEHUA WU
OLLeHWBATb a4EKBATHOCTb NONYYEHHOrO pe3y/bTaTa.

KpaitHe BaXHO MOAYEPKMBATb CBA3N FEOMETPUN C APYIMMU y4yebHbIMK npeameTamm,
MOTUBMPOBATb  MCMONb30BaTb  OMNpeAesieHNss  TEOMETPUYECKUX  PUIYP U MOHATUN,
JEMOHCTPMPOBATb MPUMEHEHME TMOJYYEHHbIX YMEHUN B GU3MKE M TexHuUKe. ITU CBA3U
Hanbonee APKO BUAHbI B TeMax «BeKTopbl», «TPUroHOMETPUUYECKME COOTHOLLEHUAY, «MeTop,
KoopAanHaT» U «Teopema Mndaropar.

YuebHbIn Kypc «[eomeTpusa» BK/OYAET CAeaylolulMe OCHOBHble pa3fesbl COAEPMKaHUA:
«feomeTpuyeckme ourypbl M KX CBOMCTBa», «M3MepeHWe TreoMeTpUUYECKUX BENNYUHY,
«[eKkapToBbl  KoopauHaTbl Ha  NAOCKOCTU», «BeKTopbl», «[ABUMKEHMA  MIOCKOCTMY,
«[peobpasoBaHnsa nogobus».

Mporpamma Kypca cocTaB/eHa Ha ocHoBe TpeboBaHWM K pesynbTaTam ocBoeHua OO
000, npepactasneHHbix B ®TOC OO0, a TakKe Ha OCHOBE XapaKTEPUCTUKM NAAHUPYEMbIX
pe3y/bTaToB AYXOBHO-HPABCTBEHHOIO Pa3BUTUA, BOCMUTAHMA U coLManM3almmn obydarowmxcs,
npeactaB/ieHHoW B defepasbHOM  Mporpamme  BOCMUTAHMA, C  y4eTOM  0CobbIx
obpasoBaTesibHbIX noTpebHocTel obyyaowmxca ¢ 3MP, U NoANEXKUT HenocpeacTBEHHOMY
NPMMEHEHUIO NPU peannsauum oba3aTesIbHON YacTn obpa3oBaTe/IbHOM NPOorpammbl OCHOBHOTO
obuiero obpasoBaHuA.

Ha nsyuyeHune yuebHoro Kypca «eometpusa» otsoantca 204 yaca: B 7 Knacce — 68 yacos (2

yaca B HeZeno), B 8 kKnacce — 68 yacoB (2 yaca B Hegento), B 9 Knacce — 68 yacos (2 yaca B
Hedento).



COAEPXAHUE OBYYEHUA
7 KNACC

HayanbHble MNOHATUA reomeTpuu. ToOYKa, nNpAmas, oTpe3oK, nydy. Yron. Bugbl yrnos.
BepTMKanbHble W CMeXKHble yrabl. bBuccektpuca yrna. JlomaHas, MHOMOYro/bHUK.
MapannenbHOCTb M NepneHaMUKYASPHOCTb NPAMbIX.

CummeTpuyHble  ¢urypbl. OCHOBHble CBOWCTBA OCeBOM cummeTpuu. [pumepsbl
CUMMETPUM B OKPYHKAOLWEM MUPE.

OCHOBHble MNOCTPOEHUSI C MOMOLLbIO UMPKYAA W JMHEWKU. TpeyronbHuK. BbicoTa,
meanaHa, buccekTpuca, Ux CBOMCTBA.

PaBHOOeApeHHbI U PaBHOCTOPOHHWUI TPEYroIbHUKNU. HepaBeHCTBO TpeyrobHUKa.

CBoMCTBa M nNpU3HAKM paBHObOeApeHHOro TpeyronbHWKa. [IpM3HaKM paBeHCTBa
TPEeyronbHUKOB.

CBOWMCTBA M NMpPU3HaAKWM NapannenbHblX NpamMbIX. Cymma yrnoB TpeyrosibHMKa. BHelwHue
Yr/ibl TPEYrO/IbHUKA.

MpAMOYro/ibHbIA TpeyronbHUK. CBOMCTBO MeaMaHbl MPAMOYrO/IbHOrO TPEeYro/ibHUKA,
npoBegéHHON K runoTeHyse. [lIpM3HAKM pPaBEHCTBA MNPSMOYTO/IbHbIX TPEYyrolbHUKOB.
MpPAMOYro/ibHbIN TPEYroabHUK ¢ yrnom B8 30°.

HepaBeHcTBa B reOMETPUKN: HEPABEHCTBO TPEYrosibHMKa, HEPaBEHCTBO O AJINHE IOMAHOM,
Teopema o bosibliem yrie n 60/bluel CTOPOHE TPeyrosibHUKa. MNepneHanKynap U HakIoOHHas.

feomeTpuyeckoe MecTo To4YeK. BbucceKTpuca yrna v cepeamHHbIN NepneHAUMKynsap K
OTPEe3Ky KaK reoMmeTpuyeckme Mecta TOYeK.

OKpY)KHOCTb W Kpyr, XopAa W AuameTp, WX CBOMCTBA. B3aMmHoe pacnosioXKeHue
OKPYXHOCTM M MpAMON. KacaTenbHasa M CeKywan K OKPYXKHOCTU. OKpPYXKHOCTb, BMNMUCAHHaA B
yron. BnvcaHHasa M onncaHHan OKPYKHOCTU TPEYro/ibHUKaA.

8 KJIACC

YeTblpéxyronbHukK. [lapannenorpamm, ero npusHaknm M CBOMCTBA. YacTHble cayyam
napannenorpammoB (MPAMOYroNbHUK, POMb, KBaApaT), UX NPU3HAKM U CBOWMCTBA. Tpaneuwus,
paBHObOKaA Tpaneuwus, eé cBOMCTBA U NPU3HaKK. MNpamoyronbHaa Tpaneuums.

MeTopa, yaBoeHna meauaHbl. LleHTpanbHaa cummeTpua. Teopema dPaneca n Teopema o
NPONOPLMOHA/bHbBIX OTPEe3KaXx.

CpeaHve NMHWUN TpeyronbHWKa 1 Tpaneymu. LLleHTp macc TpeyronbHuKa.

MNopobue TpeyronbHUKOB, KoadPpuuneHT noaobus. NMpursHakn nogobua TpeyrosbHMUKOB.
MpumeHeHWe NoA06MA NPK peLleHUN NPAKTUYECKMX 3a4au.

CeoiicTBa naowageit reometpmyecknx oéuryp. ®opmynbl 4na NAOWAAN TPEYrosbHUKA,
napannenorpamma, pomba u Tpaneunn. OTHoWeEHWe naowagen nofobHbix puryp.

BbluncneHune nnowanen TpeyroNbHMKOB U MHOFOYrOIbHUKOB Ha KaeTyaTon bymare.

Teopema [lMudaropa. MNMpumeHeHne Teopembl Mudaropa npu peweHMM NPaKTUYECKUX
3ajau.

CMHYC, KOCWMHYC, TaHTeHC OCTPOro Yyrna npPAMOYronbHOro TpeyronbHuka. OCHOBHOE
TPUrOHOMETPUYECKOE TOXKAECTBO. TpuroHomeTpuyeckmne ¢yHkumn yrnos 8 30, 45 n 60°.



BnncaHHble M LEHTPanbHbIE YIAbl, YION MeXAY KacaTeNbHOW M XOpAoW. Yrnbl mexay
XOpAaMM M CEeKyWwMMKW. BrucaHHble W OnucaHHble YeTblpEXYroNibHUKK. B3aumHoe
pacnosioXKeHue AByX OKpy»KHocTel. KacaHue okpyxKHocTer. Ob6lime KacaTeNbHble K ABYM
OKPYXHOCTAM.

9 KNACC

CuHyCc, KocuHyc, TaHreHc yrnoe oT 0 po 180°. OcCHOBHOe TPUroOHOMETPUYECKOEe
TOXAecTBo. Popmynbl NpMBeaeHUA.

PeweHne TpeyronbHWKOB. Teopema KOCUMHYCOB W Teopema CUHYcoB. PelweHune
NPaKTUYECKMX 3334 C UCMONb30BaHMEM TeOpPeMbl KOCUHYCOB U TEOPEeMbl CUHYCOB.

MNpeobpa3oBaHue noaobmsa. Noaobme cOOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema 0O nNpou3BEeAEHMU OTPE3KOB XOp4, TEOPeEMbl O MNPOU3BEAEHNM OTPE3KOB
CeKYLWMX, TEOPEMA O KBaZpaTe KacaTeNbHOM.

Bektop, anvHa (Moaynb) BeKTOpa, COHanpaB/ieHHble BEKTOPbl, MPOTUBOMONOXKHO
HanpaBAeHHble BEKTOPbl, KOJNMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, Onepaumu Hag,
BeKTopamu. PasnorkeHne BeKTOpa NO [ABYM HEKOAJMHeapHbIM BeKTopam. KoopAauHaThbl
BekTopa. CKkanapHoe npousBeeHne BEKTOPOB, NPMMEHEHNE ANA HAXOXAEHUA AAUH U YTN0B.

[lekapToBbl KOOPAWMHATbI HA MNJIOCKOCTU. YpPaBHEHMA MPAMOMA W  OKPYKHOCTU B
KOOpAMHATaXx, NnepeceyeHne OKPYKHOCTEM M NpAMbIX. MeToa, KOOpANHAT U ero NpUMeHeHue.

MpaBuibHble MHOTOYrONbHUKK. JNNHA OKPYXKHOCTU. [pagycHaaA U pagnaHHaa mepa yrna,
BblYMCNEHME ANNH AYT OKPYKHOCTeN. Nnowanb Kpyra, CEKTopa, CErMeHTa.

[BUKEHUA  NNOCKOCTM U BHYTPEHHME  cummeTpum  buryp  (3nemeHTapHble
npeacrasneHua). NapannenbHbi nepeHoc. NoBoporT.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NMPOIPAMMbI YHEBHOIO KYPCA «TEOMETPUA»
HA YPOBHE OCHOBHOI'O OBLLIEFTO O6PA3OBAHUA

JINYHOCTHDLIE PE3Y/IbTATbI

JINUHOCTHbIE pe3ynbTaTbl OCBOEHWUS MpPOrpammbl  y4yebHoro Kypca «leomeTpua»
XapaKTepu3yoTca:

1) natpuoTuyeckoe BocnutTaHue:

NPoOsABAEHMEM MHTEPECA K MPOW/JOMY W HACTOALWEMY POCCUIACKON MATEMATUKW,
LEHHOCTHbIM OTHOWEHMEM K [AOCTUMXKEHUAM pPOCCUMCKMX MATEMATUKOB W POCCUMCKOM
MaTEMATMYECKOM LWKObI, K UCNONb30BaHMUIO 3TUX AOCTUKEHUM B APYIUX HAYKaX U NPUKNALHbIX
coepax;

2) rpaXKpaHCKoe U AYXOBHO-HPaBCTBEHHOE BOCNUTaHMe:

rOTOBHOCTbIO K BbINOJIHEHUIO 00A3aHHOCTEN rpakgaHWHA W peanus3auum ero npas,
npeacraBfieHMEM O MaATEMATUYECKMX OCHOBAxX QYHKUMOHMPOBAHMA PA3/INYHbIX CTPYKTYP,
ABJIEHWUIM, NpoLeayp rpaskgaHcKoro obuiectsa (Hanpumep, BbIOGOPbI, ONPOCHI), TOTOBHOCTbIO K
06CYKAEHUNIO 3TUYECKUX NPO6aeM, CBA3AHHbIX C NPAKTUYECKMM MPUMEHEHMEM AOCTUXNKEHUM
HayKKW, OCO3HaHWEM BaXKHOCTU MOPa/IbHO-3TUYECKMUX NPUHLMUNOB B AEATENIbHOCTU YYEHOTO;

3) TpyaoBOE BOCNUTaHMUeE:

YCTAHOBKOM Ha aKTMBHOE y4yacTMe B pelleHMW MPAKTUYECKUX 3ahay MaTemMaTU4ecKoM
HanpaB/IEHHOCTU, OCO3HAaHMEM BAXKHOCTM MaTemMaTU4YecKoro obpasoBaHMA Ha MNPOTAKEHWUU
BCEM XU3HWU ANA ycnewHoN npodeccMOoHaNbHON AEeATENIbHOCTU U Pa3sBUTUEM HEOBXOAMMbIX
YMEHMUM, 0CO3HAHHbIM BbIBOPOM M NOCTPOEHNEM MHANBUAYANBHOW TPAaeKTopMmn 0bpa3oBaHmA U
YKU3HEHHbIX NIAHOB C Y4ETOM JINYHbIX MHTEPECOB N 0OLLECTBEHHbIX NOTPEbHOCTEN;

4) acTeTUUECKOE BOCNUTAHUE:

CNOCOOHOCTBIO K 3MOLMOHA/NIbHOMY M 3CTETUYECKOMY BOCMPUATUIO MaTeMaTUYECKUX
06BEKTOB, 33434, PELEHWNI, PACCYKAEHNIN, YMEHWUIO BUAETb MaTeMaTUYECKME 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) LeHHOCTU HayYHOro NO3HAHUA:

OpueHTaumnen B AeATENIbHOCTM HAa COBPEMEHHYIO CUCTEMY Hay4YHbIX NpeacTaBneHui ob
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUA YenoBeKa, Npupoabl M obuiecTsa, NOHMMAHUEM
MaTeMATMYECKOM HAyKM Kak cdepbl YenoBeYECKON AeATe/NIbHOCTM, 3TanoB €€ pasBuTUA U
3HAYMMOCTU  ONA  Pa3BUTMA  LUMBUAM3AUMM, OBNAAEHMEM  A3bIKOM  MATEMATUKU MU
MaTEeMaATMUYECKON Ky/IbTYPOM KaK CcpeacTBOM MO3HAaHWUS MUpPa, OBAAAEHMEM NPOCTEMLNMM
HaBblKaMM UCCNea0BaTeNIbCKOM AeATEeIbHOCTY;

6) ¢pusmnueckoe BocnutaHme, popmupoBaHue KyibTypbl 340POBbA U IMOLMOHANBHOIO
6narononyums:

rOTOBHOCTbIO MNPUMMEHATb MaTeMaTU4YecKMe 3HaHMA B MHTepecax CBOEro 340pO0BbA,
BeZeHMA 340p0BOro obpasa *Km3Hu (3g0poBoe NuTaHne, cbanaHCMPOBAHHbIN PEXKUM 3aHATUI U
oTAblXa, perynapHana ¢u3mMyeckaa aKTUBHOCTb), CHOPMMPOBAHHOCTbIO HaBblka pedneKkcuu,
NPWU3HaHWEM CBOEro npasa Ha OWMOKy 1 TAaKOTrO »Ke Npasa APYroro Yes0BeKa;

7) aKonoruyeckoe BocnuTaHue:



OpWeHTauMen Ha NPUMEHEHME MATEMATUYECKMX 3HAHUI A pelleHMA 33434 B obnactu
COXPAHHOCTM OKpY*Kalollel cpeabl, MAAHWMPOBAHUSA MOCTYMKOB M OLLEHKM WMX BO3MOMKHbIX
NocneacTBUIA ANA OKpPYyrKatlowen cpedbl, OCO3HAHMEM /106a/bHOr0 XapakTepa 3KOJIOTMYEeCKUX
npobaem v NyTen Ux pelieHus;

8) apanTauua K U3MeHAILWMMCA YC/I0BUAM COLMANbHOWU U NPUPOAHON cpeabl:

FTOTOBHOCTbIO K AEMCTBUAM B YCNOBUAX HEONPeAENEHHOCTU, MOBbILEHNIO YPOBHA CBOEM
KOMMNETEHTHOCTU Yepe3 NPAKTUYECKYO AEeATENIbHOCTb, B TOM UYMC/IE YMEHME YUUTLCA Y APYIUX
noaen, npuobpetatb B COBMECTHOM AeATE/IbHOCTU HOBble 3HAHWA, HABbIKM U KOMMNETEeHL MU U3
onbITa gpyrux;

Heob6xoaMMOCTbO B POPMUPOBAHNN HOBbLIX 3HAHWUI, B TOM Yncne GopmyIMpoBaTb UAew,
NOHATUA, TMNOTe3bl 06 06bEKTAX U ABNEHUAX, B TOM YMC/e paHee HeM3BEeCTHbIX, OCO3HABaTb
AednunTbl CO6CTBEHHbIX 3HAHUIM U KOMNETEHTHOCTEN, MNAHNPOBATL CBOE PA3BUTUE;

CNOCOBHOCTbIO OCO3HABATbL CTPECCOBYH CUTYaLMIO, BOCMPUHMMATb CTPECCOBYHO CUTYaLLMIO
KaK Bbl30B, TPEOYHOLWNIN KOHTPMEpP, KOPPEKTUPOBATb MPUHMMAEMbIE PELUEHMA U AENCTBUA,
bopMynnpoBaTb U OLLEHMBATb PUCKM U NOCNeaCcTBUA, POPMUPOBATL OMbIT.

METANPEOMETHbDIE PE3Y/IbTATbI

Mo3HaBaTeNbHble YHUBEpPCAJIbHbIE Y4ebHble gencTBua

basoBble noruyeckue aencTems:

. BbIAIBNATb WM XapaKTepM30BaTb CYLLECTBEHHble MPU3HAKM MaATeMaATUYECKUX
06bEKTOB, MOHATUIA, OTHOWEHMN MeXKAY NOHATUAMKM, GOPMYNMPOBaATb onpeaeeHna NOHATUN,
YyCTaHaB/MBATb CYLLECTBEHHbIA MNPU3HAK KAaccuduKaLMM, OCHOBaHMA Aaa 0606ueHna wm
CPaBHEHMA, KpUTEPUM NPOBOANUMOrO aHANN3a;

. BOCNPUHUMATb, dopmynnposatb Z npeobpa3oBbIBaThb CYXKOEHUA:
YyTBEPAMUTE/IbHBIE U OTPULLATE/IbHbIE, EANHUYHbIE, YACTHbIE U 06LLME, YCIOBHbIE;

. BbIAB/ATb MaTeMaTM4YeCKMe 3aKOHOMEPHOCTM, B3aMMOCBA3M U MPOTUBOPEUUNA B
daKTax, AaHHbIX, HabNOAEHMAX U YTBEPKAEHUAX, Npepnaratb KpUTepuu ANAA BblABAEHUA
3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;

. Aenatb  BbIBOAbI C WCMO/Ib30BaHMEM 33aKOHOB /IOTUKW, [AEeAYKTUBHbLIX W
WMHAYKTUBHbIX YMO3aKAOYEHWUIN, YMO3aKIOYEHWU NO aHANOMUK;

. pa3bupatb [A0KA3aTENbCTBA MaTEMATUYECKUX YTBEPXKAEHMU (npsmble M OT
NMPOTMBHOrO), MNPOBOAWUTb CAMOCTOATE/IbHO HECNOXKHbIe [A0Ka3aTe/NbCTBA MaTeMaTUYECKUX
$aKTOB, BbICTPAMBATb APryMeEHTALLMIO, MPUBOAMUTDL NPUMEPbLI U KOHTpNpMmepbl, 06O0CHOBbIBATL
cobCcTBEHHbIE pacCyKaeHus;

° BbIOMpPaTb cNocob pelleHns y4ebHoM 3a4a4m (CpaBHMBaATb HECKO/IbKO BapMaHTOB
peweHusa, BblbupaTb Hambonee noaxogAWMI € YYETOM CAMOCTOATENbHO BblAENEHHbIX
Kputepwues).

basoBble UccnepoBaTeNbCKUE AEUCTBUA:
° MCNoNb30BaTb BOMPOCbI  Kak WUCCNeAoBaTeNbCKMI  MHCTPYMEHT MO3HaHMS,
dopmynmnpoBaTb BOMNpocbl, OUKCUpyoWMe MpoTUBOpeYMe, npobnaemy, CamoCTOATENbHO



yCTaHaB/IMBATb MCKOMOE U AaHHOe, GOPMMPOBATbL FMNOTE3Yy, apryMEHTUPOBATb CBOKO NO3ULMIO,
MHEeHMe;

. npoBOAUTb MO  CAaMOCTOATE/NIbHO  COCTAB/NIEHHOMY  MNAaHy  HECNOXHbIi
3KCnepuMmeHT, Hebobloe nuccneaoBaHMe No YCTAHOBNEHMIO 0COBEHHOCTEe MaTeEMATUYECKOro
0b6bekTa, 3aBMcMMocTen 06beKTOB MexKay coboir;

. camocTonaTenbHO ¢opmynnposBaTb 0606WeHMA M BbIBOAbI NO pe3yabTaTam
nposeAéHHOro HabngeHuA, WcCnefoBaHUA, OLEHMBATb  AOCTOBEPHOCTb  MOJYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0606LEeHUI;

. NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME Mpouecca, a TaKkKe BblABUraTb
NpeAnonoXeHNs 0 ero PasBUTUM B HOBbIX YC/10BUSIX.

Pa6bora c unpopmauymeii:

. BbIABNATb  HEAOCTAaTOYHOCTb WU M3ObITOYHOCTb  MHPOPMaALMK,  OAHHbIX,
HeobXo4MMbIX ONA pelleHnA 3a4a4K;

° BbIOMpaTb, aHaAM3MpPOBaATb, CUCTEMATM3MPOBATb W MHTEPNPETMPOBaTb
MHGOPMALMIO PA3NYHbIX BUAO0B M GOPM NpeacTaBNeHuUs;

° BbIOMpaTh dopmy npeacTaBAeHUs MHPOPMALMK U UANOCTPMPOBATL peLlaemble
334a4M CXemMamu, Anarpammamm, MHOM rpaduKom U UX KOMBUHaALUNAMU;

° OLEeHMBATb HAAENKHOCTb WHOOPMaUMM NO  KPUTEPUAM, NPEenNoKEHHbIM
yumTtenem nam cGopmyampoBaHHbIM CAMOCTOATENBHO.

KommyHUKaTuBHbIE YHUBepCaibHble yyebHble AencTBun:

° BOCMPUHUMATb U GOPMYINPOBATb CYKAEHMUA B COOTBETCTBUM C YCNOBUAMMU U
uenamu obuieHma, ACHO, TOYHO, FPAMOTHO BbipaXKaTb CBOK TOYKY 3PEHUA B YCTHbIX M
MUCbMEHHbIX TEKCTax, AaBaTb MOACHEHWS NO XO4y peleHMA 33ahayM, KOMMEHTMPOBATb
No/ly4YeHHbI pe3ynbTarT;

. B Xo4e 0ob6CyXAaeHWAa 3aAaBaTb BOMPOCbI MO CyLWeCTBYy 0OCyXAaeMon TeMbl,
npobnembl, pelaemor 3a4auu, BbICKA3blBaTb WAEM, HALENEeHHble Ha MOUCK pelueHus,
COMOCTaBMIATb CBOMU CYXAEHUA C CYKOAEHUAMM APYrMX YYaCTHUKOB Auanora, obHapy»KMBaTb
pasnMyune M CXOoACTBO MO3ULUMIKA, B KOPPEKTHOW dopme dopmynmpoBaTb pasHOrnacus, CBOU
BO3paXKeHUs;

. npeacTaBAATb pe3ynbTaTbl pPeELeHUA 33[a4M, SKCNepUMMeHTa, WUCCNefoBaHUA,
NpoeKTa, CaMOCTOATE/IbHO BblOMpPaTb GpopMaT BbICTYN/IEHMA C YY4ETOM 3a4ay Npe3eHTauumn u
ocobeHHOCTEN ayguTopuu;

° MOHMMATb W WCMO/Ib30BaTb MNPEUMYLLECTBA KOMAHAHOW U WHAMBUAYA/IbHOM
paboTbl NpU peLleHnn y4ebHbIX MaTeMaTUYeCKMX 3a4au;

. NPUHMMATb LEeNb COBMECTHON fAeATeNbHOCTW, NIAHMPOBATb OPraHU3aLUIo
COBMecCTHON paboTbl, pacnpeaensaTb BMAbl PaboT, AoroBapuBaTtbca, obcyXaaTb npouecc U
pe3ynbTaT paboTbl, 0606WaTh MHEHUA HECKONbKUX NtOAEN;

° y4acTBOBaTb B rpynnoBbix ¢opmax paboTbl (0b6CyKAEHUs, 0BMEH MHEHUAMM,
MO3roBble LWWTYPMbl WU APYyrve), BbINONHATb CBOK 4acTb PaboTbl U KOOPAWHMPOBATbL CBOMU
OENCTBUA C APYTMMWU YNeHaMM KOMaHAbl, OUEHMBATb KayecTBO CBOEro BKNaga B obwumin
NPOAYKT No KpuTepuam, cGopmMyanMpoBaHHbIM y4aCTHUKaMM B3aMMOAENCTBMA.

PerynatusHble yHuBepcanbHble yuebHble geicTeuma



CamoopraHusauma:

. CaMOCTOATE/IbHO COCTaBAATb NAaH, aAfTOPUTM pelleHuMA 3aga4m (MK ero YacTb),
BblOMpPaTbh CNOCO6 peleHns ¢ Y4ETOM MMEIOLLUXCA PEecypcoB U COBCTBEHHbIX BO3MOXKHOCTEM,
apPryMeHTMpPOBaTb U KOPPEKTUPOBATb BapUaHTbl PELLIEHUI C Y4ETOM HOBOM MHbOPMaLINN.

CaMOKOHTPO/Ib, 9MOLIMOHA/IbHbIN UHTENNEKT:

. BNageTb cnocobamm camonpoBEPKM, CAMOKOHTPOANSA Npouecca M pesy/abTaTa
peleHna maTeMaTUYeCcKoM 3a4a4u;

. npeaBnaeTb TPYAHOCTM, KOTOPble MOMyT BO3HWKHYTb NPU pPelieHuMM 3a[auM,
BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb HAa OCHOBE HOBbIX 0OCTOATENLCTB, HANAEHHbIX OWWNOOK,
BbIIBNIEHHbIX TPYAHOCTEN;

. OLEeHMBATb COOTBETCTBME pe3ynbTaTa AeATeNbHOCTU MNOCTAB/NIEHHOW UenM u
YCNIOBUAM, OODBACHATb MPUYUHBI SOCTUNKEHUA UAN HEAOCTUMKEHMA LLeU, HaxoauTb OWUBKYy,
[aBaTb OLLEHKY NPUOBPETEHHOMY ONbITY.

NPEAMETHDIE PE3Y/IbTATbI

K KoHuy obyyeHus B 7 Knacce obydatowminca ¢ 3MP nonyumt cneayroume npeameTHble
pe3ynbTaTbl:

Pacno3sHaBaTb W3y4yeHHble reomeTpuyeckne ouUrypbl, onpeaenaTb MX B3auMHOe
pacnonoxeHue, M306paxkaTb reomeTpuyeckne ¢urypbl, BbIMONHATb YepTeXM MO YC/NOBUIO
334a4u. M3mepATb € ONOPOM Ha anroOpUTM JIMHEMHbIE U YrNoBble BeIMYMHbI. PewaTb ¢ onopoi
Ha a/IrOPUTM 334341 Ha BblYMCNEHNE OAJIMH OTPE3KOB U BENINYMH YI/10B.

[enatb C NOMOLLbIO yYnTENA rpybyto OLEHKY IMHENHbIX U YI/T0BbIX BE/IMYMH NPeaMeToB B
peanbHOM XU3HU, PAa3MepoB NPUPOAHbLIX 06beKTOB. PasnmyaTb pasmepbl 3TUX 0O6BEKTOB MO
NopsaAaKY BE/IMYUHDI.

CTpOUTb C NOMOLLbIO YYUTENA YEPTEKN K FEOMETPUYECKMM 334a4aM.

Monb3oBaTbCA C MOMOLLbID  YYMUTENA MNPU3HAKAMW  PaABEHCTBA  TPEYro/IbHUKOB,
NCNoNb30BaTb NPU3HAKM U CBOMCTBA PaBHOOEAPEHHbIX TPEYroNbHUKOB MPU PeLleHnn 3a4au.

MpoBOoAUTb C MOMOLLbIO Y4YUTENA JIOTUYECKME PACCYKAEHUS C WCNONb30BaHUEM
reoMeTpUYEeCcKMUX TEOPEM.

Monb3oBaTbCA C MNOMOLLbIO Yy4yuTENA MNPU3HAKAMM  PABEHCTBA  MPAMOYIO/bHbIX
TPEYronbHWKOB, CBOWCTBOM MeAMaHbl, MNPOBEAEHHON K TUNOTEHy3e MNPSAMOYro/sibHOro
TPEYronbHWKa, B peLeHnn reoMeTpmUYecKnx 3agau.

Onpeaenatb C OMNOPOM Ha aANrOPUTM MAPANNENbHOCTb MNPAMbIX C MOMOLLBIO Yr/OB,
KOoTopble obpa3syeT ¢ HUMU ceKkywas. OnpenensaTb C ONOPOM Ha aNropPUTM MNapannesbHOCTb
NPAMbIX C NOMOLLbIO PAaBEHCTBA PACCTOAHMI OT TOYEK OAHOM NPAMON A0 TOYEK APYron NPAMON.

PewaTb 3aZa4m Ha KneT4yaTon bymare.

MpoBOAUTb BbIYUCAEHUA M HAXOAUTb YMCNOBble W OYKBEHHble 3HAYeHWUA YIrNoB B
reoMeTpuyeckMx 3aga4yax C  MCMNO/b30BAaHMEM  CyMMbl  YI/1I0B  TPEYroNbHUKOB U
MHOTIOYro/IbHUKOB, CBOMCTB Yrn0B, 0Opa30oBaHHbIX NPM NepeceyeHun AByX NapannenbHbIX
NPSAMbIX CeKyLei. PelwaTtb ¢ NOMOLLbIO y4MTENA NPAaKTUYECKME 33434M HA HAXOXKAEHWe YI/0B.



Bnagetb nNoHATMEM reOMETPMYECKOro MecTa ToyeK. YMeTb C OMopoM Ha anroputm
onpeaensatb BUCCEKTPUCY yrna u cepeauHHbIA NepneHANKYIAP K OTPE3KY Kak reoMmeTpuyeckune
MecTa TOYeK.

dopmynmpoBaTb onpeaeneHns OKPYKHOCTM U Kpyra, XopAbl U AMaMeTpa OKPYKHOCTH,
No0/Ib30BaTbCA MX CBOMCTBAMMU. YMETb NPUMEHATb 3TU CBOMCTBA NMPU PELLEHMM 334a4 C ONOPOiA
Ha anropuTm.

Bnagetb NOHATMEM ONWMCAHHOM OKOJIO TPEYro/bHWKA OKPYKHOCTU, YMETb HaxoauTb eé
ueHTp. Monb3oBaTbCcA C MNOMOLWbIO yyuTena ¢akTamm O TOM, 4YTO OMCCEKTPUCHI YraoB
TPEeyronbHWKa NepecekatoTcs B 04HOW TOYKE, U O TOM, YTO CEPeAUHHble NepneHANKYNApbl K
CTOPOHAM Tpeyro/sibHUKA NepeceKkatoTcs B O4HOM TOYKeE.

Bnagetb noHATMEM KacaTenNbHOW K OKPYMKHOCTW, MOJIb30BaTbCA C MOMOLbIO y4yuTeNs
TEopemMoW 0 NeprneHAMKYNAPHOCTU KacaTe/IbHOW U paanyca, NPoBeAEHHOr0 K TOYKE KacaHus.

MoNb30BaTbCA C MOMOLLbIO YYUTENA MPOCTENLNMMU FTEOMETPUUYECKMMU HEPABEHCTBAMM,
NOHMMAaTb MX NPAKTUYECKUI CMbICA.

MpoBOAUTL OCHOBHbIE FEOMETPUYECKME NOCTPOEHWNA C MOMOLLbIO LIUPKYAA U INHENKM.

K KoHuy obyyeHus B 8 Knacce obyyatowminca ¢ 3MP nonyumt cneayroume npeameTHble
pesynbTaTbl:

Pacno3HaBaTb OCHOBHblE BWAbl YETbIPEXYrONbHMKOB, WX 3/IEMEHTbI, NMO/b30BATLCA MX
CBOWMCTBaMMU NPU peLIeHNU reOMeTPUYECKMX 33434 C ONOPON Ha aiTOPUTM.

MPUMeHATb CBOMCTBA TOYKW MNepeceyeHua MeamaH TpeyrosibHMKa (UeHTpa macc) B
pelweHnn 3a4a4 C ONopoi Ha anropUTM.

Bnagetb NoOHATUEM cpedHein NMHUM TPeyrosbHMKa U Tpaneumm, NPUMEHATb UX CBOICTBA
NpW pPeLieHnn reomeTpUYecKMX 3agay C Onopoi Ha anropuTm. onb30BaTbCA C MOMOLLLHO
yuntena teopemoit daneca u Teopemont 0 NPOMNOPLIMOHANBbHbLIX OTPE3Kax, NPUMEHATb UX ANA
pelleHUsa NpaKTUYeCKMX 3aau.

MPUMEHATb C OMOPON Ha aNrOPUTM MPU3HAKU NOAOOUA TPEYroNbHUKOB B pelLleHuun
reomeTpuyeckmux 3agau.

Monb3oBaTbca Teopemon [udaropa ANA pelleHUa reoOMeTPUYECKUX W MPaKTUYECKUX
3a4a4. CTpOUTb C MOMOLLbBIO YYUTENA MATEMATUUYECKYID MOAE/b B MNPAKTUYECKMX 3ajavax,
[EeNaTb YePTEXK U HAXOAUTb COOTBETCTBYHOLLME AJIUHDI.

Bnagetb NOHATUAMWM CMHYCa, KOCMHYCa M TaHreHca OCTPOro yrna npsaMoOYroJibHOro
TpeyrosibHuMKa. MoNb30BaTbCA 3TUMU NOHATUAMMU ANA PELleHUs NPAKTUYECKMX 33434 C ONopon
Ha anropuTm.

Bbluncnate  (pasnnuHbiMM - cnocobamu) naowagb  TPEYrosibHMKA M naowagu
MHOTOYrofibHbiXx ¢uryp (nonb3yacb, rae HeobxoAMMO, KanbKynsatopom). [pumeHATb
NoJIy4eHHble YMEHUA B NPaKTUYECKUX 3a4a4ax C ONOPON Ha aNrOpPUTM.

Bnagetb MOHATMAMM BMMUCAHHOTO W LEHTPANbHOrO Yyria, WMCMONb30BaTb TEOPEMbI O
BMUCAHHbIX YrAax, yrnax Mexay xopaamu (CeKywumn) m yrne mexay KacaTenbHoW u Xxopaomn
Npw peLleHnn reoMeTpPUYECcKnx 3a4ay C ONopPoN Ha aiIfOPUTM.

Bnagetb NOHATMEM OMUCAHHOIO YEeTbIPEXYro/ibHWKA, NMPUMEHATb CBOMCTBA OMMCAHHOTO
YeTbIPEXYroNibHMKa NPU PeLIEHNM 33434 C ONOPOM Ha aNrTOPUTM.



MPUMEHATb NONYYEeHHble 3HAHMA HA NPAKTUKE — CTPOUTb MaTeMaTUYECKMe MOoAenn ans
3a/a4y peanbHOM KM3HM U NPOBOAUTL C MOMOLLLIO YYUTENA COOTBETCTBYIOWME BbIMUCIAEHMUA C
npUMeHeHnem Nogobms n TPUroHoMeTpUK (NONb3YACh, rAe HEOBXOANUMO, Ka/IbKYATOPOM).

K KoHuy obyyeHus B 9 Knacce obyyatowminca ¢ 3MP nonyumt cneayroume npeameTHble
pe3ynbTaThl:

HasbiBaTb C ONOPOMN Ha NAMATKY TPUrOHOMETPUYECKUE GYHKLMMN OCTPbIX YI/10B, HAXOAMUTb
C MX TMNOMOLLBbIO Pa3/INYHbIE 3NEMEHTbl MPAMOYIO/IbHOrO TPeyroibHWKa («pelleHue
NPAMOYrOJibHbIX TPEYroNbHMKOBY»). HaxoAnTb (C MOMOLLBIO KanbKynsaTopa) A/MHbLI U Yrabl ANA
HeTab/INYHbIX 3HAYEHWA.

Monb3oBaTbCA C OMOPOM Ha anroputm Gopmyanamu nNpuBeLSEHUS UM OCHOBHbIM
TPUTOHOMETPUYECKUM TOXKA,ECTBOM ana HaXoXAeHUs COOTHOLLEHUI MeXAay
TPUTOHOMETPUYECKMMU BETUYUHAMM.

Mcnonb3oBaTb C ONOPOWM Ha aNrOPUTM TEOPEMbI CMHYCOB M KOCMHYCOB A/19 HAXOXAEHMUA
Pa3/INYHbIX 3/IEMEHTOB TPEYro/ibHMKa («pelleHne TPeyro/sibHUKOB»), MPUMEHATb MX NpU
peLIeHNN reomMeTpPUYECcKMX 3a4au.

Bnagetb noHATMAMM npeobpas3oBaHMs NopobuA,  COOTBETCTBEHHbIX  3/1EMEHTOB
nogo6HbIx ¢uryp. MNMonb3oBaTbCA C MOMOLLbIO Y4UTENA CBOMCTBAMM NOAOOUA MPOU3BO/IbHbIX
buryp, ymeTb BbIUMCAATb C MOMOLLBIO YYNTENA AJIMHBI U HAXOAWUTb Yr/bl Y NOA06HbIX duryp.
MPUMEHATb C MOMOLLBIO Yy4yuUTENA CBOMCTBA MNogo6MA B MPaKTUYECKMX 3agayax. YMeTb C
NMOMOLLbBIO YYNTENA NPUBOAMUTL NPUMEPbI MOAOBHbIX GUTYP B OKPYKAOLLEM MUPE.

Monb30BaTbCA C ONOPOW Ha aNrOPUTM TEOPEMaMM O NPOU3BELEHMM OTPE3KOB Xopa, O
npousBeneHNn OTPE3KOB CEKYLLUMX, O KBaApaTe KacaTe/IbHOM.

Monb30BaTbCA C OMOPOM Ha aNropuUTM BEKTOPaMW, MOHMMATb MX FEOMETPUYECKUIA U
bU3NYECKUIA CMbIC/, MPUMEHATb MX B pPELUeHUM TFeoMeTPUYecKMX U ¢GU3MYecKMx 3agad.
MpUMEeHATb CKanspHoe NPoM3BeAeHME BEKTOPOB A1 HAXOXKAEHMA A/IMH U YINOB.

Monb30BaTbCA C ONOPOW Ha anropUTM METOAOM KOOPAMHAT Ha MJIOCKOCTU, NPUMEHATb
€ro B peleHnn reoMeTpUYECKMX U NPAKTUYECKUX 3a4a4.

BnaseTb NOHATUAMM NPABUABHOTO MHOFOYrO/IbHUKA, ANUHbI OKPYKHOCTU, AJUHbI 4yrn
OKPY*KHOCTM U paanaHHON Mepbl yraa, YMeTb BblUMCAATL NIOLLAAb KPyra M ero YacTei ¢ onopo
Ha anropuTm. MPUMEHATb C MOMOLLBIO YYUTENA NOJTYYEHHbIE YMEHUA B NPAKTUYECKMX 3aa4ax.

HaxoauTb C NOMOLLbIO yuuTens ocu (MAM LEeHTPbl) cUMMeTpun Guryp, NPUMeHaTb ¢
NMOMOLLbIO YYUTENA ABUNKEHUA NNOCKOCTU B NPOCTEMLLMX CAYYANAX.

MPUMEHATb C MOMOLLbI Yy4uUTeNs MONyYeHHble 3HaHUMA Ha MpPaKTUKe — CTPOUTb
MaTeMaTUYecKMe MOLEeNuM ANA 3343y peanbHOW KM3HM WM NPOBOAUTb COOTBETCTByHOLLME
BbIYMCNEHUA C MPUMEHEHMEM NoA0bUA U TPUrOHOMETPUYECKUX OYHKLMI (Nonb3yack, rae
HeobXoAMMO, KaNlbKyNATOPOM).



TEMATUYECKOE N/IAHUPOBAHUE

7 KNACC
KonuuecTtso yacos
HaumeHoBaHue pa3aenos U Tem dneKTpoHHble (undposbie)
Ne n/n KoHTponbHble  MpaKTuueckue
nporpammbl Bcero o6pasoBaTesibHble pecypcbl
pabotbi pabortbi
MpocTteliwne reomeTpryeckmne
1 b o " 14 1 Bubnunoteka LLOK
Urypbl U X CBOWCTBA. M3mepeHune
vP P https://m.edsoo.ru/7f415e2e
reoMmeTpUYecKknx BeIMYnH
Bubnnoteka LLOK
2 TpeyronbHUKN 22 1
https://m.edsoo.ru/7f415e2e
3 MapannenbHblie NpaMble, Cymma 14 1 Bubnnoteka LIOK
YrN0B TPeyroabHMKa https://m.edsoo.ru/7f415e2e
4 OKpYXHOCTb U Kpyr. 14 1 Bubnunoteka LLOK
FeomeTpuyeckme NocTpoeHus https://m.edsoo.ru/7f415e2e
. bubnanoteka LLOK
5 MNoBTopeHne, 0606LLEHNE 3HAHNIA 4
https://m.edsoo.ru/7f415e2e
OBLLEE KOJIMHECTBO YACOB MO NPOrPAMME 68 4 0



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

8 KNACC

Konuyecrtso 4yacos

Ne HaumeHoBaHue pa3aenos 1 Tem dneKTpoHHbIe (undposbie)
KoHTponbHble | [MpakTuueckue
n/n nporpammol Bcero obpasoBaTtenbHbie pecypcbi
pabotbi pabotbi
1 e ThIDEXYTO 12 1 Bubnunoteka LLOK
TbIPEXYrONIbHUKM
pexy https://m.edsoo.ru/7f417e18
Teopema daneca n Teopema o
2 ono OHa oTpesKa 15 1 bubavorea LIOK
npon WMOHaNbHbIX OTPE3Kax,
poropt P https://m.edsoo.ru/7f417e18
NoAo6HbIE TPEYTO/NbHUKN
Mnowapab. HaxoxxageHne naowaaen
tah A ta Bubnmoteka LLOK
3 TPEeyro/sibHUKOB M MHOTOYrO/IbHbIX 14 1
https://m.edsoo.ru/7f417e18
¢éuryp. Mnowagm nofobHbIX duryp
4 Teopema Nudaropa 1 Havana 10 1 bubanoteka LOK
TPUrOHOMETPUK https://m.edsoo.ru/7f417e18
Yrnbl B OKPY*KHOCTU. BnucaHHble U
c OMNMCaHHbIe YeTblPeXyrosibHUKK. 13 1 bubnnoteka LLOK
KacaTenbHble K OKpy*KHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKpPY»KHOCTEM
6 . 606 . 4 1 bubnnoteka LLOK
0BTOpeHMe, 0606LeHne 3HaHNUM
P . https://m.edsoo.ru/7f417e18
OBLLEEE KOMMYECTBO YACOB MO NPOrPAMME 68 6 0



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

9 KNACC

Konuyecrtso 4yacos

HaumeHoBaHue pa3aenos U Tem dNneKTpoHHble (undposbie)
Ne n/n KoHTponbHble  MMpakTuueckue
nporpammol Bcero obpasoBaTtenbHble pecypcbl
pabotbi pabotbi
TpuroHomeTpua. Teopemsl
1 OCWHYCOB U CUHYCOB. PelwleHune 16 1 bubnuoreka LIOK
KOCKH N CUH . PeweHun
y y https://m.edsoo.ru/7f41al2c
TPEeyronbHMKOB
MNpeobpasoBaHune noaobua.
Peobp A Bubnunoteka LLOK
2 MeTpuyeckne COoTHOLIEHUA B 10 1
https://m.edsoo.ru/7f41al2c
OKPY»KHOCTHU
3 BeKTo 12 1 Bubnunoteka LLOK
KTOPpbI
P https://m.edsoo.ru/7f41al2c
4 JeKkapToBbl KOOpANHATBI Ha 9 1 Bubnnoteka LIOK
NI0CKOCTH https://m.edsoo.ru/7f41al12c
MpaBUNAbHbIE MHOFOYrO/IbHUKM.
c n 8 Bubnumoteka LLOK
JINHA OKPYKHOCTM M NoWaab
Py Lu' p,v https://m.edsoo.ru/7f41al2c
Kpyra. BbluncneHue niowaaemn
Bubnunoteka LLIOK
6 LABUKEHMA NNOCKOCTH 6
https://m.edsoo.ru/7f41al2c
7 MNoBTopeHue, 0606LeHNE, 7 5 Bubnunoteka LLOK
CUCTeMaTM3aLmA 3HaHUI https://m.edsoo.ru/7f41al12c
OBLLUEE KO/TMYECTBO YACOB MO NPOrPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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