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NOACHUTEJIbHAA 3AMNMUCKA

feomeTpma Kak O4MH M3 OCHOBHbIX Pa3fenoB LUKOSIbHOM MaTtemMaTuKu, MMELLNA
cBoen uenbto obecneyunTtb M3yvyeHMe CBOWCTB U pasmepoB puryp, UX OTHOLUEHUN U
B3aMMHOE pacrofioXeHne, OnNMpaeTCcsd Ha JOrMyeckyro, [AoKasaTeSibHyl JIMHUIO.
LleHHOCTb U3y4YeHUss reomMeTpunm Ha YpPOBHE OCHOBHOrO obuwero obpasoBaHus
3akn4aeTca B TOM, 4TO OOy4YawWMNCA y4ynuTCa NPOBOAUTb JoKasaTesbHble
paccyXaeHus, CTpPOUTb JIOrMYecKne  yMO3akNioYeHusl, [[oKasblBaTb  WUCTUHHbIE
YTBEPXOEHUS U CTPOUTb KOHTPMpPUMEpPbl K FOXHbIM, NPOBOAUTb PACCY>XOEHUS «OT
NPOTMBHOIO», OTNMYaTb CBOWCTBA OT NpPU3HAKoOB, ¢opMynupoBaTb oOb6paTHbIEe
yTBEPXOEHMS.

BTopon uUenbld U3y4YeHUss reoMeTpunm SBRSETCH  WUCMNOSb30BaHWE €€  Kak
WHCTPYMEHTa Mpu peleHnn Kak MaTeMaTuyeckumx, TakK W MNpakTU4eckux 3ajad,
BCTpeYaLWmMXca B pearnbHOW XnsHu. Obydatomnca OOMMKEH HayuYnTbCsa OonpenenvTb
reomeTpuyeckyto curypy, onumcatb CnoBaMu [LaHHbIA YEepPTEX WNN PUCYHOK, HaWUTU
nnowaab 3eMenbHOro yyacTtka, paccyuMTaTb HeoBXoauMyk AOSIMHY ONTOBOSTIOKOHHOIO
kabens mnn Tpebyemble pasMepbl rapaxa nna aBTomMobunsa. OToMy COOTBETCTBYET
BTOpasi, BblYUCNIMTENbHAA IMHMA B U3ydyeHun reomeTpuun. [lpu pelseHun 3agad
NpaKTU4eCcKoro xapakrepa oby4alunca y4nTcs CTPOUTb MaTtemaTuyeckue monenmu
peanbHbIX XU3HEHHbIX CUTYaLWin, NPOBOAUTL BbIYUCIIEHMS U OLEHUBATb afekBaTHOCTb
Nony4YeHHOro pesynbTaTa.

KparHe BaxHO nogyYépkuBaTb CBSA3M reoMeTpum C  Apyrumu  yy4eBHbIMU
npegMeTamu, MOTUBMPOBATb MCMNOSb30BaTb OnpederieHns reoMeTpudeckux uryp u
MNOHATUIN, OEMOHCTPUPOBATL MPUMEHEHME MOSTYYEHHbIX YMEHUA B (DU3NKE U TEXHUKE.
OTn cBA3N Haubonee sApko BUAHbI B Temax «Bektopbl», «TpuroHomeTpudeckme
COOTHoLWeHnaA», «MeTog koopanHaT» u « Teopema lNMuaropay.

Y4yelbHbin Kypc «leomeTpusi» BKNKOYaeT cregyllime OCHOBHble pasgenbl
cogepxaHusa:  «leometpuyeckne durypol ©n  ux cBoucteBar», «W3mepeHue
reoMeTpUYEeCcKUX BeNMUUHY, «[lekapToBbl KOOpAWHATbl Ha MNMOCKOCTMY», «BekTopbly,
«[BmxeHna nnockoctny, «lMpeobpasosaHusa nogobusy.

Ha nsydenne yyebHoro kypca «l'eomeTtpua» otsoautcs 204 yaca: B 7 knacce — 68
yacoB (2 yaca B Hefgentw), B 8 knacce — 68 yacos (2 4Yaca B Hegenw), B 9 knacce — 68
YyacoB (2 Yaca B HeZeno).



COOEPXXAHUE OBYYEHUA
7 KINACC

HadanbHble noHATUA reomeTpun. Todka, npsimas, OTpesok, nyd. Yron. Buabl
yrnos. BepTukanbHble U cMexHble yribl. buccektpuca yrna. JlomaHasi, MHOrOyrosbHUK.
MapannensbHOCTb U NepneHaANKYNAPHOCTb MPSMbIX.

CummeTpuyHble durypbl. OCHOBHbIE CBOWCTBaA OCEBOM cuMMETpun. [prmepsbl
CYMMMETPUN B OKpYXKatoLLLEeM MUpe.

OCHOBHbIE NOCTPOEHUSA C NMOMOLLBIO LUMPKYNSA U NUHENKU. TpeyronbHuk. BeicoTa,
MeamaHa, buccekTpuca, Nx CBOMCTBa.

PaBHOGeapeHHbIN n PaBHOCTOPOHHUM TPeyronbHUKM. HepaseHcTBO
TpeyronbHukKa.

CeonctBa M npusHakm paBHOOeOpeHHOro TpeyrosibHuka. [Mpu3Haku paBeHCTBa
TPeyrosibHUKOB.

CeonictBa M npusHakM napannenbHbiX npsambix. Cymma yrnoB TpeyrosfbHuka.
BHelwHWe yrnbl TpeyronbHuka.

MpamoyronbHbln  TpeyronbHuk.  CBOMCTBO  MeuaHbl NPSAMOYrOfbHOro
TpeyrosribHUKa, MNpPOBEeAEHHOM K runoTeHyse. [lpu3Hakn paBeHCTBa NPSMOYrofibHbIX
TpeyronbHUKOB. MNMpAMOYronbHbI TpeyronbHUK ¢ yriom B 30°.

HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYrorfibHUKa, HEPaBEHCTBO O AfMHE
nomaHon, Teopema O Oonbwem yrne u 6Gonblen CTOPOHE TpeyrosbHUKa.
Mepnenaukynsap 1 HaknoHHas.

feomeTpunyeckoe MeCcTo ToYek. buccektpuca yrna n cepeanHHbIN NepneHanKynap
K OTpe3Ky Kak reoMeTpuyeckne mecra TOYeK.

OKpyXHOCTb U Kpyr, Xopda v gnameTp, ux ceoncTea. BzanmHoe pacnosnoxeHue
OKpYXHOCTM U1 npaAmMon. KacaTenbHash M cekywas K OKPY>XHOCTU. OKpYyXHOCTb,
BrMcaHHas B yrosi. BnmcaHHas n onncaHHas OKpY>XHOCTU TPeyrosibHUKa.

8 KINACC

UeTbipéxyronbHukn. [lapannenorpamm, ero npu3Hakm u cBoOWCTBaA. YacTHble
cnyyan napannenorpammoB (NPSAMOYrofibHUK, pomMO, KBagpaTt), WX MpU3HaKM W
cBonctBa. Tpaneuusi, paBHOOOKas Tpaneumsa, €€ CBOMNCTBA UM MPU3HAKW.
MpsimoyronbHas Tpaneuus.

MeTon yaBoeHuss meguaHbl. LleHTpanbHaa cummeTpusi. Teopema daneca u
TeopemMa O NPonopuUNOHarnbHbIX OTpe3Kax.

CpegHue nuHumn TpeyronbHMKa n Tpaneuun. LieHTp macc TpeyronbHuka.

Mopobue TpeyronbHukoB, koachbdmumeHT nogobus. [pusHakm nogobus
TpeyronbHUKoB. NpumeHeHre Nogodus Npu peLeHnn NPaKTUYeCKnX 3agau.

CeonictBa nnowagen reomeTpuyeckmx duryp. Popmynel ana nnowaau
TpeyronbHuKa, napannenorpamma, pomba u Tpaneuyun. OTHOWeEHME nnowanen
nogoOHbIX curyp.

BbluMcneHne nnowagen TPeyronbHUKOB M MHOFOYrOflbHUMKOB Ha KneTvyaToun
Gymare.

Teopema [ugparopa. [MpumeHeHne Teopembl [lnudaropa npu  pelueHuun
NpakTUYeCcKnx 3agau.



CWHyC, KOCWHYC, TaHreHC OCTpOro yrna npsAMOYrofibHOrO TpeyrofbHUKa.
OcCHOBHOE TpPUrOHOMETpPUYECKOe TOXAECTBO. TpuUroHoMmeTpudeckue OyHKUUKU Yrnos B
30, 45 n 60°.

BrnvcaHHble 1 uUeHTparbHble Yriibl, Yron Mexay KacaTesflbHOM U XOopAou. Yrnbl
MeXay Xopaamn n cekyLumMu. BnvcaHHble 1 onucaHHble YeTblpEXYrofbHUKN. BaanmHoe
pacnonoxeHne ABYX OKpYXHOCTen. KacaHue okpyxHocTen. O6wme KacaTenbHble K
ABYM OKPY>KHOCTSAM.

9 KNNACC

CuHyc, kocuHyc, TaHreHc yrnos oT 0 go 180°. OCHOBHOe TpPUroHOMeTpU4eckoe
TOXOeCcTBO. PopMyIibl NpUBEAEHNS.

PewweHne TpeyronbHMKOB. Teopema KOCMHYCOB WU Teopema cuHycoB. PelueHune
NpaKkTUYeCcKnx 3agad c UCNosib30BaHMEM TeOPEMbl KOCUHYCOB U TEOPEMbl CUHYCOB.

MpeobpasoBaHne nogobus. NMNogobue CooTBETCTBEHHbBIX ANIEMEHTOB.

Teopema 0 npousBefeHUMN OTPE3KOB XOpA, TeopeMbl O NPOU3BeLEHUUN OTPE3KOB
CekyLunx, TeopemMa o KBagpaTe KacaTeNnbHOMN.

BekTop, AnuHa (Moaynb) BEeKTOpa, COHanpaBneHHble BEKTOPbl, NPOTUBOMOMOXHO
HanpaBfieHHble BEKTOPbI, KONSIMHEApPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, onepaunn
Hag BekTopamu. PasnoxeHwe BekTOpa MO [OBYM HEKOSSIMHEAPHbIM BEKTOpaM.
KoopauHatel BekTopa. CkanspHoe npou3BedeHWe BEKTOpPOB, MpUMeHeHue [Ans
HaXOXOEeHWS ONVH U YINOB.

[ekapToBbl KOOpAMHATBHI Ha MSIOCKOCTU. YPaBHEHUSI MPSIMOM U OKPY>KHOCTU B
KoopauHaTtax, nepecevyeHue OKpPYy>XHOCTeW u npsmbiXx. MeTog KoopauHat U ero
NPUMEHeEHMe.

[MpaBunbHble MHOroyrofibHUKW. [nvHa OKpY)XHOCTU. [pagycHass u paguaHHas
Mepa yrna, Bbl4UCeHne OnnH Oyr OKpY>KHOCTeN. Mnowaab Kpyra, cektopa, cermeHTa.

[BMXKEHUS NAOCKOCTM W  BHYTPEHHME cummeTpun uryp (enemeHTapHble
npeacrasnenus). MNMapannenbHbli nepeHoc. MNoBopoT.



NMINAHUAPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI YYEBHOIO KYPCA
«FTEOMETPUA» HA YPOBHE OCHOBHOI'O OBLLEI O OBPA3OBAHUA

JINYHOCTHBDLIE PE3YJIbTATbI

JInyHoCTHbIE pe3ynbTaTbl OCBOEHMS NporpaMmbl y4ebHoro Kypca «Ireometpusi»
XapakTepusyTcs:

1) naTpMoTuyeckoe BoCnuTaHue:

NPOsiIBIIEHMEM MHTEpeca K MpOLSIOMYy U HAcTOSALWEMY POCCUIACKOM MaTemMaTUuKw,
LEHHOCTHbIM OTHOLUEHWEM K OOCTMXEHUSIM POCCUMCKMX MaTEMaTUKOB U POCCUICKOM
MaTEMaTMYECKON LIKOMbl, K WUCMOMb30BaHUIO 3TUX AOCTWXKEHUM B APYrnx Haykax u
npuknagHbelx cpepax;

2) rpaxxgaHcKoe U yXOBHO-HpPaBCTBEHHOE BOCNUTaHUe:

FOTOBHOCTbHO K BbINOJSTHEHMIO 00S3aHHOCTEN rpaxgaHuHa 1 peanvsaummn ero npas,
npeacTaBneHNEM O MaTeMaTUYecKMX OCHOBax (YHKLUMOHUPOBAHUS  PasfnnYHbIX
CTPYKTYP, SIBMIEHWNI, Npouenyp rpaxaaHckoro obuwectsa (Hanpumep, BbiIOopbl, ONpochl),
FOTOBHOCTbIO K OOCYXOEHW0 3TUYECKUX nNpobrieM, CBA3aHHbIX C MNPaKTUY4EeCKUM
NPUMEHEHNEM [LOOCTWXKEHUA HayKW, OCO3HAHMEM BaXKHOCTM MOpPaSibHO-3TUYECKMX
NPVHLUMMNOB B AEATENBHOCTU YYEHOrO;

3) TpynoBoe BoCNUTaHue:

YCTQHOBKOW Ha aKTMBHOE YyyacTMe B pelleHMM MpakTU4ecknx 3agad
MaTtemMaTU4YecKkonM  HarnpasfeHHOCTM, OCO3HAHMEM  BaXHOCTU  MaTeMaTU4ecKoro
obpas3oBaHNA Ha MPOTEKEHUM BCEW XU3HU ANs  ycrnewHou npodreccuoHanbHom
AEATENbHOCTM U pa3BUTUEM HEOOXOAWMbIX YMEHWW, OCO3HaHHbIM BblIGOPOM U
NOCTPOEHNEM WHAMBMAYANbHOW TpaekTopum 0OpasoBaHWSA M KU3HEHHbIX MIaHOB C
YY4ETOM FINYHBIX UHTEPECOB M OBOLLIECTBEHHbIX NOTPEBHOCTEN;

4) acTeT4yecKoe BoCnuUTaHue:

CMOCOBHOCTBID K 9MOUMOHANbHOMY U 9CTETUYECKOMY  BOCMPUATUIO
MaTeMaTMyecknx OOBLEKTOB, 3ajday, peweHun, pacCy>XOeHUr, YMEeHUo BuaeTb
MaTemaTuyeckme 3akOHOMEPHOCTU B UCKYCCTBE;

5) LeHHOCTU Hay4YHOro NO3HaHUA:

opueHTaunen B OEATENbHOCTM Ha  COBPEMEHHYHD  CUCTEMY  HayYHbIX
npeacTaBneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTUS 4YernoBeka, Npupoabl U
obwectBa, MNOHMMaHMEM MaTemMaTM4YeCKOM Haykm Kak cdepbl 4YernoBeyeckomn
AEeATENbHOCTM, 3TanoB €€ pasBUTUS U 3HAYMMOCTM AONS PasBUTUS LMBUNU3ALNN,
OBfafeHMeM $3bIKOM MaTeMaTUKM M MaTeEMaTUYeCKON KynbTypoOW Kak CcpencTBOM
NO3HaHMA Mupa, OBNageHMeM NPOCTENWIMMW  HaBblkaMW  UCCNegoBaTeNbCKOM
AEeATENbHOCTY;

6) dwmsnyeckoe BocnuTaHue, c¢opmMupoBaHME KynbTypbl 340POBbA U
3MoLMOHanbHOro 6rnaronony4us:

FOTOBHOCTbIO MPUMEHATb MaTtemaTuyeckme 3HaHuMs B UHTepecax CBOEro
3[0pOBbs, BeAeHNs 300poBoro obpasa xmsHu (34opoBoe NuTaHne, cbanaHCcMpoBaHHbIN
peXunm 3aHATUN n oTAbIXa, perynsapHas dusnyeckas aKTUBHOCTb),
COPMMPOBAHHOCTBLIO HaBblka pedriekcuu, Npu3HaHMeM CBOEro npaBa Ha OWwunOKy u
TaKoro e npaBa Apyroro 4erioBeka;

7) akonornyeckoe BocnutTaHue:



OpUWEHTaLMENn Ha NpPUMEHeHMe MaTeMaTUYecKMX 3HaHUM ONS pelleHus 3agadv B
obnacTn COXpaHHOCTU OKpYyXaloLen cpefbl, NIaHMPOBaHUA MOCTYNKOB U OLIEHKN KX
BO3MOXHbIX TMOCMEACTBMA ANA  OKpyXallwlen cpedbl, OCO3HaHMeM rnobanbHoro
XapakTtepa 3KONorm4yecknx Nnpobnem un nyTen nx peLleHns;

8) apanTaumMa K WM3MEHSIIWMMCA YCNOBUSIM COLMaNibHOW W NPUPOAHOM
cpeabl:

FOTOBHOCTbLIO K AENCTBUAM B YCMOBUSAX HEONPEOEeNEHHOCTU, MOBbLILLEHNIO YPOBHS
CBOEM KOMMETEHTHOCTU 4Yepe3 MpPaKTUYECKY OesATeNbHOCTb, B TOM YUCre YMeHue
yunTbCca y Apyrux niogen, npyuobpetatb B COBMECTHON AEATENbHOCTM HOBbIE 3HAHUS,
HaBbIKN 1 KOMMNETEHLMM U3 ONbITa APYruXx;

HeobXxooMMOCTbO B (POPMMPOBAHMM  HOBbIX  3HAHUMW, B TOM  4uchne
dopmynupoBaTb uaen, NOHATUA, rmMnoTesbl 06 OObekTax M SABMEHUSAX, B TOM 4ucne
paHee  Heu3BECTHbIX, OCO3HaBaTb  AeduUNTbl  COOCTBEHHbIX  3HAHUA U
KOMMETEHTHOCTEN, NNaHMpoBaTb CBOE Pa3BUTUE;

CNOCOBHOCTBbIO OCO3HaBaTb CTPECCOBYHD CUTYyaLMIO, BOCNPUHMMATbL CTPECCOBYHO
CUTYyauMIo Kak Bbl30B, TPeOYOLUIN KOHTPMEP, KOPPEKTUPOBATb NMPUHUMAEMbIE PELLEHNS
N oencTeus, opMynMpoBaTh U OLLEHMBATb PUCKM U NOCNeacTBUsi, POPMMPOBAThL OMbIT.

METANPEOMETHbIE PE3YJIbTATbHI
Mo3HaBaTenbHbIe yHUBepcanbHbie y4ebHble AeCTBUA

BasoBble nornyeckue oencTBUA:

e BbISBNATb W XapaKTepusoBaTb CYLIECTBEHHble MNPU3HaKNU MaTeMaTU4ecKux
OObEeKTOB, MOHATUA, OTHOLIEHUA MeXay MOHATMSMK, hopmynupoBaTb
onpegeneHus MNOHATUN, yCTaHaBnMBaTb CYLLIECTBEHHbIN npu3HaKk
Knaccudukauun, OcCHOBaHUA Ons  o6o6leHnss WM CpaBHEHUs, Kputepuu
NPOBOAMMOrO aHanmsa;

e BOCMNPUHUMATb, dhopmynmpoBaTb n npeobpasoBbIBaTh CyXOeHus:
yTBEpAMTENbHbIE N OTpUUATENbHbIE, EANHNYHbIE, YaCTHbIE U 00LMe, YCNOBHbIE;

e BbISBMATb MaTeMaTUYECKNE 3aKOHOMEPHOCTU, B3aUMOCBSA3N U NPOTUBOPEYUS B
dakTax, OaHHbIX, HAbMNAEeHNAX 1 YTBEPXAEHUSX, nNpeanarate KpUTepun Ang
BbISIBIIEHNS 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

e [enaTb BbIBOOAbl C WCMNOMb30BaHMEM 3aKOHOB FOTMKW, [O€OYKTUBHbIX U
NHOYKTUBHBIX YMO3aKIOYEHUIA, YMO3aKNIOYEHMI MO aHanoruu;

e pas3bupaTb AoOKa3aTeNnbCTBa MaTeMaTUYECKUX YTBEPXAEHWA (nNpsiMble U OT
NPOTMBHOMO), MPOBOAUTbL CAaMOCTOSTENbHO HECIOXHble [oKas3aTenbCTBa
MaTeMaTnyecknx (pakToB, BbICTPanBaTb aprymeHTauunio, NnpMBoauTb NpUMEpPbI 1
KOHTpnpumepbl, 060CHOBLIBaTb COBCTBEHHBIE PACCYXOEHWS;

e BblbMpatb cnocob pelweHus y4yebHOM 3afaun  (CpaBHMBATb HECKOJSIbKO
BapuvaHTOB peleHus, Bblbupatb Haubonee nOAXOOAWMA C  YYETOM
CaMOCTOATENbHO BbIAENEHHbIX KpUTEPUEB).

Ba3oBble uccneaoBaTenbCcK1ue AeNCTBUS:

e UCMOMb30BaTb BOMPOCblI KakK MWCCreaoBaTeNbCKMA  MHCTPYMEHT MNO3HaHWS,

dopMynupoBaTb  BOMPOCHI,  (PUKCUMpYyOLLME  NpoTMBOpeyne, npobnemy,



CaMOCTOATENbHO YyCTaHaBMMBaTb UCKOMOE U AaHHOe, hopMMpPOBaThL rMMNOTE3Y,
apryMeHTMpoBaTb CBOO MO3MLMIO, MHEHWE;

NpoBOAWTbL MO  CaMOCTOSAATENIbHO  COCTaBMEHHOMY  MfaHy  HECHOXHbIN
9KCNEPUMEHT, Hebornbluoe uccrneaoBaHMe MO YCTAHOBMEHWUO OCOBeHHOCTeNn
MaTemaTtmyeckoro obbekTa, 3aBUCUMOCTEN 0OBLEKTOB Mexay cobon;
caMoCTOATENbHO hopmynupoBaTb 0606LWEHNA U BbIBOAbI NO pe3yrbTaTam
NpoBeOEHHOro HabnwaeHusi, uccnenoBaHUsi, OUEHMBaTb [OOCTOBEPHOCTb
NONyYeHHbIX pe3ynbTaToB, BbIBOAOB U 0606LLEHNI;

NporHo3nMpoBaTb BO3MOXHOE pas3BUTME nMpouecca, a Takke BblaBUraTb
NpeanonoXeHNsa O ero pasBUTUN B HOBbLIX YCIOBUSX.

Pa6oTa ¢ nicpopmaumen:

BblABNATb HEAOCTAaTOMHOCTb U M3OLITOMHOCTb  MHOPMaUUK,  OaHHbIX,
HeobXoanMbIX AN peLleHns 3agauu;

BblOMpaTb, aHanuamMpoBaTb, CUCTEMATU3NMPOBATb W  UHTEPNPEeTUpOBaTb
MHGOPMaLNIO pasnnYHbIX BUAOB U GdOPM NpeacTaBreHus;

BbIGupaTb hopMy npeacTaBfieHnss MHpopMaumm n UNNKCTpPUpoBaThb pellaemMble
3agayun cxemamu, gnarpammamm, MHoM rpadomnkon u nx KoMbuHauusamu;
oueHMBaTb HaAEXHOCTb MHGOpPMaUMM MO  KPUTEPUSIM, NPEenrIoXKEeHHbIM
yymtenem nnun cpopmynmpoBaHHbIM CaMOCTOATENBHO.

KOMMyHMKaTMBHbIe YHUBepcarsnibHble yHGGHbIe AenucTBusA:

BOCNPUHMMaTb U POPMYNMPOBaTb CYXXOEHUS B COOTBETCTBMM C YCIIOBUSIMU U
uensamMmm obLweHus, ACHO, TOYHO, MPaMOTHO BbipaXaTb CBOK TOYKY 3PEHUs B
YCTHbIX U NMUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHUS MO XO4y PeLleHus 3agayw,
KOMMEHTUPOBATb NOMYYEHHbIN pe3ynbTarT;

B xoge obcyxaeHus 3agaBaTb BOMPOCHI MO CywlecTBy OOCy)Xgaemon TeMmbl,
npobnembl, pelwaemMon 3agayvn, BbiCKasblBaTb WOEW, HaALENEHHble Ha MouCK
peLleHns, COMOCTaBNATb CBOM CYXOEHUSI C CYXOEHUSIMU OPYrnx y4acTHUKOB
ananora, obHapyXmnBaTb pasnuyne u CXoacTBO NO3ULMIA, B KOPPEKTHOM dbopme
dopMynnpoBaThb pasHornacusi, CBoum BO3paxeHus;

npeacrTaBnATb pes3ynbTaTbl PeLleHns 3agauyn, SKCNepuMeHTa, UccnenoBaHus,
NpoeKkTa, camMoCTOsTeNbHO BblOMpaTb hopMaTt BbICTYMNEHNA C y4ETOM 3agad
npeseHTaumm n ocobeHHOCTEN ayanTopuu;

noHMMaTb W MCNOMb30BaTb MNpeMMyLlecTBa KOMaHAHOM W MHAMBUAYaNbHON
paboTbl NpY peleHnn y4ebHbIX MaTemMaTUYECKMX 3aday;

npyHMMaTh LUeNb COBMECTHOW AeATEeNbHOCTW, MNfaHMpoBaTb OpraHu3auumio
COBMECTHOM paboThbl, pacnpenenats Buapl paboT, goroBapmBaTtbes, ob6cyxaaTb
npouecc n pesynbtaT paboThl, 0606LWaTh MHEHUS HECKONBKUX JIOAEN;
y4yacTBoBaTb B rpynnoBbIX popmax paboTbl (06cyxaeHusi, oObMeH MHeHUsIMU,
MO3roBble LITYPMbl W OpyrvMe), BbIMNOMHATb CBOK 4YacTb paboTbl WU
KOOpAWHMPOBaTb CBOW AEWCTBUS C APYTMMMW YfieHaMu KOMaHAbl, oueHuBaTb
KayecTBO CBOEro BKMaga B 06LMIi NPOAYKT Mo KpUTepmnsam, coopMynmpoBaHHbIM
y4yaCTHMKaMM B3aUMOLENCTBMIS.

PerynaTuBHble yHuBepcanbHble y4eOHble AeUCTBUS



CamoopraHunsauus:

e CaMOCTOATENbHO COCTaBNATb MflaH, anropuTM pelleHus 3agayun (Mnu ero
yacTb), BblbupaTb cnocob peleHnss ¢ Y4ETOM MMEKLUXCA PecypcoB u
COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTMpoBaTh U KOPPEKTUPOBaTb BapUaHThI
peLleHnn ¢ y4ETOM HOBOW MHGOPMaLMK.

CaMOKOHTpPOJb, 3MOLMOHANbHbIN UHTESNEeKT:

e BnageTtb cnocobamy camonpoBEPKM, CAMOKOHTPOMsS npouecca M pesynbrarta
peLLeHna MaTeMaTMYeckon 3agayu;

e npeasuaeTb TPYAHOCTWU, KOTOPble MOrYT BO3HUKHYTb MPWU pELLUEHUU 3aJayuw,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb Ha OCHOBE HOBbLIX OOGCTOATENbLCTB,
HaMOEeHHbIX OLMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

e OUEeHMBaTb COOTBETCTBME pesyrnbTaTta AeATEeNIbHOCTU MOCTABMEHHON LEenn u
YyCNoBusIM, OODBACHATL NPUYMHBI  OOCTWXKEHUA WNN  HEOOCTMXKEHUS  Lienw,
HaxoauTb OLWMOKY, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NMPEAMETHbIE PE3YJIbTATDI

K KOHUy 00y4yeHns B 7 kKnacce oOy4alolnncs nonyymT cnegyrowme npeameTHble
pesynbTarThbl:

PacnosHaBaTb M3y4eHHble reoMeTpuyeckne urypbl, onpegensitb X B3anMHoe
pacrnonoxeHue, usobpaxaTb reomeTpudeckne urypbl, BbINOMAHATE YepTexu Mo
ycrioBuio 3agayun. smepaTb NUHEWHble U yrnoBble BenuvyuHbl. Pewartb 3agayn Ha
BblY4MCNEHWE ANNH OTPE3KOB U BEITUYMH YITOoB.

Hdenatb rpydbyto OUEHKY FIMHEWHBbIX U YIIOBbIX BENUYUH NPeaMeTOB B pearibHOM
XW3HKW, pasmMepoB NPUPOAHLIX O0ObekToB. PasnuyaTb pasmepbl 9TUX OOBLEKTOB MO
NnopsaaKy BENUYMHbI.

CTpouTb YepTexun K reoMeTprMyecknum 3agadam.

Monb3oBaTbCA MpU3HaAKaMu paBeHCTBa TPEYrofibHUKOB, UCMONb30BaTh NMPU3HaKM
N CBOMCTBA paBHObeLpEeHHbIX TPEYrofibHMKOB NpW peLleHnn 3agad.

MpoBOOUTL rfiorMyeckMe paccy>XaeHns C  UCMOoNb30BaHWEM eOMeTpUYecKux
TeopeM.

Monb3oBaTbCA  MNpu3HakamuM  paBeHCTBA  MPAMOYrOfibHbIX  TPEYrofibHUKOB,
CBOMCTBOM MeAMaHbl, NPOBEAEHHON K FMMOTEHy3e MPSIMOYrOfibHOrO TpeyrofibHWKa, B
peLleHnn reoMeTpu4ecKnx 3agau.

OnpenensTtb napannenbHOCTb NPSMbIX C MOMOLLBIO YrOB, KOTOpble obpasyeT C
HUMKM cekywas. Onpefendatb napannenbHOCTb MNPAMbIX C NOMOLLBbK paBeHCTBa
PaCCTOAHUN OT TOYEK O4HOWN NPSAMOUN A0 TOYEK APYron NPSIMOMN.

Pewartb 3agayn Ha knetyaTon bymare.

MpoBOAMTL BbIMUCAEHUS U HAXOOUTb YMCNOBbIE U BYKBEHHbIE 3HAYEHUS YINOB B
reoMeTpuyecknx 3agadax C WCMNOMb30BaHMEM CYMMbl YrIIOB TPEYroslbHUKOB U
MHOrOYrofibHMKOB, CBOWCTB  YIrfnoB, 0Opa3oBaHHbIX MNpU  MNepeceyeHnn  OBYX
napannenbHbIX NPSMbIX cekywen. PelwaTtb npakTuyeckue 3ajadn Ha HaxoxaeHue
yrnos.

Brnagetb noHATMEM reomeTpuMyeckoro MecTta Todek. YMeTb onpenendatb
BuccekTpucy yrna u cepeavHHbI NepneHauKYNnsap K OTPe3Ky Kak reomeTpuyveckue
MecTa TOYEK.



dopmynupoBaTb ONpedeneHnsa OKPYXKHOCTU W Kpyra, XopAabl W guameTpa
OKPY)XHOCTU, MONb30BaTbCs WX CBOMCTBaAMU. YMETb MNPUMEHATb 3TW CBOWCTBA NpU
pelleHnn 3agau.

BrnageTb nMOHATMEM OMNWCaHHOMW OKOMO TPEYroSfibHUKa OKPY>XHOCTWU, YMETb
HaxoauTb €€ ueHTp. [lonb3oBaTbcs ¢akTamMm O TOM, 4YTO OUCCEKTPUCHI YrIoB
TpeyrosibHMKa nepecekawTcss B OOHOW TOYKe, M O TOM, 4YTO CcepeauviHHble
nepneHauKynapbl K CTOpoOHaM TpeyroribHuUKa nepecekatoTcsl B OAHOWN TOYKeE.

Bnagetb noHsATMEM KacaTenbHOW K OKPY>XHOCTW, MONb30BaTbCA TEOPEMOW O
nepneHauKynapHOCTM KacaTenbHOW 1 pagnyca, NPoOBEAEHHOIO K TOYKE KacaHus.

Monb3oBaTbCcA MPOCTENLUMMU FrEOMETPUHECKUMN HEpaBEHCTBaAMMU, MOHUMATb UX
NpaKTU4ECKNN CMbICH.

MpoBOOUTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHMUS C MOMOLLLI LUMPKYNsa u
NINHENKN.

K KoHUy 0by4yeHns B 8 knacce oOy4arownncs nonyymT cnegyowme npegmeTHble
pesynbTaThbl:

Pacno3HaBaTb  OCHOBHble  BuObl  YETbIPEXYFONBHUKOB, WX  3NIEMEHTHI,
NoNb30BaTbCA UX CBOMNCTBAMU NPU PELLEHNN FrEOMETPUYECKNX 3aaau.

MpuMeHsTbL CBOMCTBA TOYKM NepeceyeHnsa MeanaH TpeyronbHuka (LeHTpa macc) B
pelleHnn 3agau.

BnageTb noHATMEM CpegHen NUHUMKM TPeyronbHUKa U Tpaneuuu, NPUMEHSATb UX
CBOMCTBA MNpWU peLlueHnn reomeTpuyeckux 3agad. lNonb3osatbca Teopemon daneca u
TEeopeMOK O NMPOMNOPLMOHArbHbIX OTpe3kax, MPUMEHSTb X AN peLleHNa NpakTU4YecKux
3agau.

MpuMeHsaTb npu3Haku nogobus TPeyronbHUKOB B PELUEHUMUM FE€OMETPUYECKUX
3agav.

Monb3oBatbcst Teopemon [udparopa OnNa  pewweHnss reoMeTpuyeckux u
npakTnyecknx 3agady. CTpouTb MaTtemaTUyeckyld MoAesib B MpakTUYecKMx 3agadax,
CaMOCTOATENbHO AenaTb YePTEX N HAXOAUTb COOTBETCTBYHOLLME OJTHbI.

BnageTb NOHATUAMM CUHYCA, KOCMHYCa M TaHreHca OCTPOro yrra NpsAMOYrofibHOro
TpeyrosbHUKa. [onb3oBaTbCa ATUMM MNOHATUAMW OS5 PELLUEHUS MPaKTUYeCKMX 3a4au.

Bbluncnate  (pasnuyHbiMM  cnocobamu) nnowiagb TpeyrosibHMka u  nrowaam
MHOrOYrofibHbIX uryp (nNonb3yscb, rge HeobxoauMo, KanbKynaTtopom). NMpuMeHsTb
NoSlyYeHHble YMEHUS B NPaKTUYECKMX 3agadax.

BrnageTb NOHATUAMM BNUCAHHOIO U LIEHTPAnbHOro yrra, Ucnonb3oBaTb TEOPEMbI
O BMUCAHHbIX yrrax, yrnax Mmexagy xopgamu (Cekywmmn) n yrne Mexay kacaTenbHOu U
XOp4Oov Mpu peLleHnn reoMeTpu4ecknx 3agau.

BrnageTb nNOHATMEM OMUWCAHHOIO YeTbIPEXYrofibHUKA, MNPUMEHATbL CBOMCTBA
OMUCAHHOIO YeTbIPEXYrONbHUKA NPU peLleHnn 3agau.

MpUMEHATb NOMNyYeHHble 3HAaHWA Ha MpaKTUKe — CTPOUTb MaTeMaTuveckue
MoAenu Onga 3agad pearnibHOW XU3HWU U NPOBOAUTbL COOTBETCTBYHOLLME BbIYUCIEHUSA C
NpUMEHeHnem nogobus wn  TpuroHomeTpum  (Nonb3ydAcb, rAe  Heobxogmmo,
KanbKynsTopoMm).

K KoHUy o0y4yeHns B 9 knacce oOy4alomnncs nonyymT cnegyowme npegmeTHble
pesynbTaThbl:

3HaTb TPUrOHOMETpPUYEeCKne PYHKLMU OCTPbIX YrroB, HAaXOAUTb C UX MOMOLLBIO
pasnuyHble 3feMeHTbl NPSMOYrOflbHOr0 TPEYrofibHUKa («peLueHne npsMOoyronbHbIX



TpeyronbHUKoB»). HaxoauTb (C NOMOLBI KanbKynatopa) AfAvHbl W yrMbl  ANS
HeTabNUYHbIX 3HAYEHNIA.

Monb3oBatbca popmynamu npuMBedEeHUA W OCHOBHBLIM TPUrOHOMETPUYECKUM
TOXOECTBOM  ANA  HaxoXOEeHUs COOTHOLWIEHWA  Mexay  TPUroHOMEeTpUYeCcKUMu
BeNMYMHaMu.

Mcnonb3oBaTb TeopeMbl CUMHYCOB M KOCWHYCOB [N HaXOXAEHUS pasfnyHbIX
9NIEMEHTOB TPEYrosibHUKa («peLleHne TPeYrofibHUKOBY»), NPUMEHATb UX NPU peLleHnn
reomeTpu4ecKkmx 3agay.

Brnagetb noHaTMAMM npeobpasoBaHus Nogobus, COOTBETCTBEHHLIX 3MEMEHTOB
noaobHbIx ¢uryp. Monb3oBaTbCca CBOMCTBaMM Nogobus Npou3BOSibHBIX Uryp, ymeTb
BbIYMCNATL ANWHBI M HaxXo4uTb YrNbl Yy NoAob6HbIX duryp. pumMeHaTb CBOMCTBaA
nogobusa B npakTuyeckux 3agadax. YMeTb NpuBoauTb NpuMepbl NoAobHbIX duryp B
oKpy>xatoLem Mupe.

Monb3oBaTbCca TeopeMamu O MNPOU3BESEHMM OTPE3KOB Xophd, O npousseneHun
OTPEe3KOB CEKYLLNX, O KBagpaTe KacaTerbHOMN.

lMonb3oBaTbCA BEKTOpaMU, MOHUMATb UX reOMeTPUYECKNn 1 PU3NYECKUIA CMbICH,
NPUMEHATb MX B pPELIeHUN reoMeTpuyeckux U usmyeckux 3agad. [pumeHaTb
CKangpHoe npou3sefeHne BEKTOPOB ANA HaXOXOeHUs ANWH U YIioB.

Monb3oBaTbCA METOOOM KOOpAMHAT Ha MNIIOCKOCTU, MPUMEHSTb €ro B peLueHnn
reomMeTpUYEeCKMUX N NpaKkTU4EeCKnX 3agay.

BrageTb NOHATUSMW NPaBUSIBHOrO MHOMOYrOfIbHUKA, ASIMHbI OKPY>KHOCTU, OSINHBbI
AYTN OKPYXXHOCTU M paguaHHOM Mepbl yrna, YMeTb BblMMCNATL Mfowanb Kpyra u ero
yacTten. NpuMeHaTb NoNyYeHHbIE YMEHUS B NMPaKTUYECKMX 3agavax.

Haxoante ocu (MM UeHTpbl) cuMMmeTpum uryp, MNPUMEHATb OBWXKEHUS
NAIOCKOCTU B MPOCTENLLMX CyYasaX.

MpUMEHATb NOMNyYeHHble 3HaHWA Ha MpakTUKe — CTPOUTb MaTeMaTudeckue
MoAenu Onga 3agad peasibHOW >KMU3HWM M NPOBOAUTbL COOTBETCTBYHOLLME BbIYUCAEHUSA C
NpUMEHeHnemMm nogobus ©n  TPUrOHOMETpPUYECKUX  YHKUM  (NOMb3yscb, rae
HeobXxoauMO, KanbKynsaTopom).



TEMATUYECKOE NMIAHUPOBAHUE

7 KINACC
KonuyectBo 4yacoB OneKTPOHHbIe
Ne n/n HaumeHoBaHuMe pa3aenoB n Tem KouTponuHuie  Mpakrudeckue (undbposBbie)
nporpamMmbl Bcero obpa3oBaTesibHble
paboTbl paboTbl
pecypchl
lMpocTenwine reomeTpuyeckmne
1 dourypbl 1 nx CBOMCTBA. 14 Bbubnnoteka LLIOK
N3mepeHne reomeTpruyeckmx https://m.edsoo.ru/7f415e2¢e
BENNYMH
Bbubnnoteka LLOK
2 TpeyrofeHuki 22 1 https://m.edsoo.ru/7f415e2e
3 MapannenbHble NpsaMble, cymma 14 1 Bubnnoteka LLOK
YrnoB TpeyronbHuKa https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTb 1 KpYT. 14 1 Bbubnnoteka LUIOK
"eomeTpuryeckme NoCTpoeHmUs https://m.edsoo.ru/7f415e2¢e
y Bbubnnoteka LLIOK
5 MosTOpeHune, 0606LLeHEe 3HaHMI 4 1 hitos://m.edsoo.ru/7f415e2e
OBLLEE KONMMYECTBO YACOB INO 68 4 0

NMPOrPAMME



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 KNNACC

KonunyectBO 4YacoB

OnNeKTPOHHbIe

Ne HaumeHoBaHuMe pa3genoB u Tem (umbpoBbie)
n/n nporpamMmmbi Bcero KoutponkHele  TMpaktuueckue obpas3oBaTernibHble
paboTbl paboTbl pecypcbi
. Bubnnoteka LIOK
1 HeTbIpexXyronbHitky 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca 1 Teopema o
2 I'IpOI'IpOle,I/IOHaJ'IbeIX 0Tppe3|<ax 15 1 Burbnmorexa LIOK
’ https://m.edso0.ru/7f417e18
noao6Hble TPEeYronbHUKN
Mnowagb. HaxoxaeHve nnowanen
3 TpequJ'OJ'IIJ'bHMKOB :ﬁHoroyronbu:bﬂ( 14 1 Burbnmorexa LIOK
https://m.edsoo.ru/7f417e18
duryp. MNnowaam nogobHbIX ouryp
4 Teopema NMudparopa n Havana 10 1 Bbubnnoteka LLIOK
TPUrOHOMETPUMN https://m.edsoo0.ru/7f417e18
Yrnbl B OKpY>XHOCTW. BnncaHHble n
5 OMNUCaHHbIE YETbIPEXYTONbHUKMN. 13 1 Bbubnnoteka LLIOK
KacaTtenbHble K OKpY>KHOCTW. https://m.edsoo0.ru/7f417e18
KacaHune okpyXHoCTen
y Bubnnoteka LLOK
6 [MoBTOpeHue, 0b6o0LLEeHe 3HAHNI 4 1 hitps://m.edsoo.ru/7f417e18
OBLLEE KONMMYECTBO YACOB INO 68 5 0

NMPOIrPAMME



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 KINACC

KonuyecTBO 4acoB OneKTpoHHbIe
HauvmeHoBaHuMe pa3genoB n TemM (undbposBbie)
Ne n/n KoHTponbHbie [pakTuyeckue
nporpamMmmbil Bcero 6 6 obpasoBaTesbHble
paboTbl paboTbl pecypcbi
1 :gg;:fgﬂ:;p:l;ﬁ Tcic;piﬁﬂeme 16 1 Bubnmorexa LIOK
y ycoB. https://m.edsoo.ru/7f41al2c
TPeyrosibHUKOB
) Vororatate sooTasom & 10 ) GuGnuorera LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTU
Bbubnuoteka LUIOK
3 Bextopel 12 1 https://m.edsoo.ru/7f41al2c
4 [lekapToBbl KOOPAUHATLI Ha 9 1 Bbubnnoteka LLIOK
NSIOCKOCTH https://m.edsoo.ru/7f41al2c
;| e o— |
Py B ﬂv https://m.edsoo.ru/7f41al2c
Kpyra. BblumcneHvne nnowaaem
BbubnuoTteka LUIOK
6 fiBikenms niockocTy 6 https://m.edsoo.ru/7f41al2c
. MoBTOpeHne, o6obLLeHnE, 5 ’ Bbubnnoteka LLIOK
cuctemaTmnlaumsa 3HaHUn https://m.edsoo.ru/7f41al2c
OBLUEE KOJIMYECTBO YACOB MO 68 5 0

NMPOrPAMME



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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