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PABOYAA NPOrPAMMA
y4yebHoro Kypca «feomeTpusa»

Ans odbyyarowmxea 7-9 knaccos



NMNOACHUTENIbHAA 3AMMNCKA

[[leomeTpus Kak OONH U3 OCHOBHbIX pPa3fesioB LUKOMIbHOW MaTeMaTUKnU, UMELLNIA
CBOEN Lenbk obecneuntb n3ydeHne CBONCTB M pasmepoB uUryp, MX OTHOLUEHUA WU
B3aMMHOE pacrofioXeHne, OornuvpaeTcs Ha JOrnM4yeckyo, [gokKasaTernbHYy JIMHUIO.
LleHHOCTb U3yyeHWss reomMeTpunm Ha YpPOBHE OCHOBHOro obuwero obpasoBaHus
3akn4yaeTca B TOM, 4TO OOyyYalWUNCA y4dUTCA NPOBOAUTL  JoKasaTerbHble
paccyxgeHusi, CTpOUTb  JIOTMYEeCKMe  YMO3aKr4yeHus, [JoKasblBaTb  WUCTUHHbIE
YTBEPXOEHUS U CTPOUTb KOHTPMPUMEPbI K FOXHbIM, MPOBOAUTbH PacCCyXOEeHUs «OT
NPOTMBHOIO», OTNMYaTb CBOWCTBA OT MNPU3HAKOB, opMynupoBaTb obpaTHble
YyTBEPXAEHWS.

BTopor uUenbio UM3ydeHUA reoMeTpum  SBMISIETCA  UCMONb3OBaHME €€  Kak
WHCTPYMEHTA NpWU peLleHMM Kak MaTeMaTuyeckmx, TakK W npakTU4eckux 3agaud,
BCTpevarwmnxca B pearnbHOW XusHn. Obyyalowmnnca OOIMKEH HayuuTbCa onpeaenutb
reomMeTpuyeckyto gurypy, onmcatb CrioBamMu [aHHbiA YEepTeX WU PUCYHOK, HanTu
nnowaab 3eMesibHOro y4yactka, paccymtatb Heobxoaumykt ANMHY OMTOBOSIOKOHHOMO
kabens unn Tpebyemble pas3Mepbl rapaxa nnd aBTomMobuna. OTOMy COOTBETCTBYeT
BTOpasi, BblYUCNIUTENbHAA JMHUA B U3ydeHuu reomeTpuun. [lpu pelseHun 3agad
NPaKTUYECKOro xapakrtepa oOy4alrLMNCA YyYUTCA CTPOUTb MaTemMaTUdeckne mMoaenu
pearbHbIX XU3HEHHbIX CUTyaunii, NPOBOAUTb BbIMMCIEHUS M OLEHUBATb adeKBaTHOCTb
NosTly4eHHOro pesyrnbTaTta.

KparHe BaxHO nogyYépkuBaTb CBS3M reoMeTpum € ApYrMMn  yy4ebHbIMK
npegmeTamu, MOTMBUPOBATb WMCMNONb30BaTb OMpeaeneHnss reoMmeTpudecknx uryp u
NOHATUN, OEMOHCTPUPOBATL MPUMEHEHUE MOSTYYEHHbBIX YMEHUN B PU3NKE U TEXHUKE.
OTn cBA3M Haubonee spko BuAHbI B Temax «Bektopbl», «TpuroHomeTpudeckme
cooTHoweHnsa», «MeTog koopanHaT» u « Teopema lNndaropax.

YyebHbIn Kypc «l'eomeTpusa» BKNOYaeT Creayllme OCHOBHble pasgenbl
cogepxaHusa:  «leomeTpuyeckne durypol K uUx cBoucteBay», «M3mepeHue
reoMeTpuYecKnX BeSIMYUHY», «[leKapToBbl KOOpPAMHATbI Ha MIOCKOCTU», «BekTopbl»,
«[BmxeHna nnockoctny, «lMpeobpasoBaHusa nogobus».

Ha nsydeHune yuyebHoro kypca «l'eomeTtpus» orsoantca 204 yaca: B 7 knacce — 68
yacoB (2 yaca B Hefgenw), B 8 knacce — 68 yacos (2 4Yaca B Hegenw), B 9 knacce — 68
YyacoB (2 Yaca B Heferno).



COAEPXAHUE OBYYEHUA
7 KNNACC

HayanbHble NoHATUA reomMeTpun. Toudka, npsimas, OTpesok, nyd. Yron. Bugbl
yrnoBs. BepTukanbHble 1 cMexHble yribl. bruccekTpuca yrna. JlomaHasi, MHOroyronbHUK.
MapannensHOCTb U NepneHaNKYNAPHOCTb MNPSAMbIX.

CummeTpuyHble curypbl. OCHOBHblE CBOWCTBaA OCeBOM cuMmMeTpun. [pumepsl
CUMMETPUN B OKpYKatoLLLeM MUpe.

OCHOBHbIE MOCTPOEHUSA C NOMOLLBI LUMPKYNSA U NUHENKU. TpeyronbHuk. BeicoTa,
MeauaHa, buccekTpuca, Nx CBOMCTBA.

PaBHOGeapeHHbIN n paBHOCTOPOHHUI TPEeYronbHUKU. HepaBeHCTBO
TpeyrosibHu1Ka.

CeonicTBa ¥ npusHaknm paBHOGeapeHHOro TpeyronbHuka. [pu3HakM paBeHCTBa
TPEeyronbHUKOB.

CeonctBa M npusHakM napannenbHbiX MpsMmbiX. Cymma yrrioB TpeyrosibHuKa.
BHelwHWe yrnbl TpeyronbHuKa.

MpsAMOyronbHLIN TPEeYronbHUK. CsowcTtBo MeguaHbl NPAMOYrOfNbHOIro
TpeyronbHUKa, NPOBEAEHHOW K runoTteHyse. [pu3HakM paBeHCTBa MNPSIMOYrofibHbIX
TPeyronbHUKOB. [1pAMOYronbHbIN TpeyrosbHUK ¢ yriiom B 30°.

HepaBeHcTBa B reomeTpun: HEPaBEHCTBO TPeyroribHUKa, HepaBeHCTBO O AfMHEe
nomaHon, Teopema O 6Gonbwem yrrne u OGonblen CTOPOHE TPeyrosfibHuKa.
MepneHavKyNsap 1 HakroHHas.

"eomeTpunyeckoe MecTo Toyek. buccektpuca yrna v cepevHHbIN NepneHankynsap
K OTPEe3Ky Kak reoMmeTpuyeckne Mmecra TOYeK.

OKpYyXHOCTb M Kpyr, XopAa u anameTp, Ux cBoMCTBa. B3anmHoe pacnonoxeHue
OKPYXXHOCTM K npsmMon. KacaTenbHas W cekywass K OKPY>XHOCTU. OKPY>KHOCTb,
BNMCaHHas B yrosn. BnucaHHasa n onucaHHasa OKPY>XHOCTU TpeyrofibHMKa.

8 KIACC

UeTblpéxyronbHukn. [lapannenorpamm, ero npusHakm M cBoucTBa. YacTHble
cnyyan napannenorpammoB (NPSMOYrOSfibHUK, pomM6, KBagpaTt), WX NPU3HaKnm W
cBoMcTBa. Tpaneuusi, paBHODOOkKas Tpaneuuss, €€ CBOWCTBA W  NPU3HaKW.
MpsamoyronbHasa Tpaneuus.

MeTon yaBoeHus meauaHbl. LleHTpanbHaa cummeTpus. Teopema Paneca wu
Teopema O NpPonopUMOHarnbHbIX OTpe3Kax.

CpefnHuve nuHumM TpeyrosnbHUKa u Tpaneumn. LIeHTp macc TpeyronbHuka.

Mopobue TpeyronbHuKoB, Ko3duumMeHT nogobusa. [pusHakm nogobus
TPEeyronbHUKOB. [pumMmeHeHne nogobusa Npu peleHnn NPakTUYecKnx 3agau.

CeonctBa nnowagen reometpudeckux duryp. Popmynbl  ana  nnowaam
TpeyronbHUKa, napannenorpamma, pomba u Tpaneuun. OTHOWEHME nnowanen
noao6HbIX uryp.

BbluncrneHne nnowagen TPEYronibHUKOB UM MHOMOYrOflbHUKOB Ha KneTyaTown
Bbymare.

Teopema [Mudparopa. [lpumeHeHne Teopembl [ludparopa npu peleHun
npakTU4yecKnx 3agav.



CWHYC, KOCWHYC, TaHreHC OCTPOro yrrna npsMOYrofibHOro TpPeyrofibHuUKa.
OCHOBHOE TPUrOHOMETPUYECKOE TOXOECTBO. TpuroHomeTpuyeckme qyHKLMK YrioB B
30, 45 n 60°.

BnucaHHble 1 UeHTpanbHble Yribl, Yrosl Mexay KacaTeSlbHOW U XOpAown. Yrnbl
Mexay xopaamu v cekyLwmmMmn. BrnvcaHHble n onucaHHble YeTbipEXyronbHuUkKU. BaanmHoe
pacrnonoxeHue OBYX OKpYy)XHOCTeW. KacaHue okpyxHocTen. OOwime kacaTenbHble K
[ABYM OKPY>XHOCTSIM.

9 KIACC

CuHyc, kocuHyc, TaHreHc yrnos ot 0 go 180°. OCHOBHOE TpUroHOMETpUYeCKoe
TOXAEeCTBO. POPMYIbl NPUBEAEHNS.

PeweHne TpeyronbHMKOB. TeopemMa KOCMHYCOB M Teopema CUHYCOB. PelueHue
NpaKTUYECKNX 3agady C UCNOSb30BaHMEM TEOPEMbI KOCMHYCOB 1 TEOPEMbI CUHYCOB.

MpeobpasosaHue nogobus. Nogobne cOOTBETCTBEHHbBIX 3NIEMEHTOB.

Teopema 0 npousBefeHMM OTPE3KOB XOpA, TeopeMbl O NPOU3BEAEHUN OTPE3KOB
CeKyLMx, TeopemMa O KBagpaTe KacaTenbHOMN.

BekTop, anuHa (Moaynb) BEKTOpa, COHanpaBneHHble BEKTOPbI, NPOTUBOMOMOXHO
HanpaBlieHHblE BEKTOPbI, KONSIMHEApPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, onepauuu
Hag BekTopamn. PasnoxeHue BekTopa MO [ABYM HEKOMMMHeapHbIM BeKTOpaM.
KoopauHatel BekTopa. CkanspHoe npou3BedeHWe BEKTOPOB, MpPUMEHEHME [Ans
HaXOXAEeHWS ONVH U YINOB.

[lekapToBbl KOOpAMHATblI Ha MNSIOCKOCTU. YpaBHEHUA MPAMOM U OKPYXXHOCTU B
KOOpAMHaTax, nepeceyvyeHne OKpPYy>XHoOCTerm W npambIX. MeTog kKoopauHat u  ero
NPUMEHEHNE.

MpaBunbHblE MHOrOYrofnbHUMKK. [nuHa OKpyXHOCTW. [pagycHas un pagnaHHas
Mepa yrna, BblYMCNEeHNe AnvH Oyr OKpyXHOCTen. [Nnowwaab Kpyra, cektopa, cermeHTa.

[BVMXEHUsT MNSIOCKOCTM U BHYTPEHHWE cummeTpum curyp (nemeHTapHble
npegcrasnenus). MNMapannensHbli nepeHoc. NoBopoT.



MMAHUPYEMbIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI YYHEBHOIO KYPCA
«FTEOMETPUA» HA YPOBHE OCHOBHOI'O OBLLEINO OBPA30OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

JInyHoCTHLIE pe3ynbTaTbl OCBOEHNSA Nporpammbl y4ebHOro kypca «lreometpus»
XapakTepuayTcs:

1) naTpMoTuyeckoe BocnuTaHue:

NPOSABNEHNEM UHTEpeca K NPOLUSIOMY U HACTOSLWEMY POCCUNCKON MaTeMaTuKu,
LEHHOCTHbIM OTHOLLUEHWEM K OOCTMKEHUAM POCCUNCKUX MaTeMaTUKOB U POCCUMNCKOMN
MaTeMaTUYECKOM LUKOMbl, K WMCMNOMb30BaHUIO 3TUX LOCTUXKEHUA B APYrMX Haykax U
npuknagHblx cgepax;

2) rpaxaaHckoe U AyXOBHO-HpPaBCTBEHHOE BOCNMUTaHUe:

FOTOBHOCTLIO K BbINOSTHEHMIO 00A3aHHOCTEN rpaxgaHuHa 1 peanvsaunmn ero npas,
npeacrtaBneHNEM O MaTeEMATMYECKMX OCHOBaX (YHKUMOHUPOBAHUA  PasfnUYHbIX
CTPYKTYP, ABNEHUN, npouenyp rpaxgaHckoro obuwectsa (Hanpumep, Bbl6opbl, 0npochl),
FOTOBHOCTbIO K OBCYXOEHUI 3TUYeCKUX npobnem, CBA3aHHbIX C MPaKTUYECKUM
NPUMEHEHNEM OOCTMXKEHUMN HayKW, OCO3HAHMEM BaXHOCTU MOpPaSibHO-3TUYECKMUX
NPUHUMNOB B AEATENBHOCTN YYEHOTO;

3) TpyAoBoe BoCnUTaHue:

YCTAHOBKOW Ha aKTMBHOE Yy4yaCcTMe B peleHun npakTu4yecknx 3agad
MaTemMaTU4YeCcKonM  HarnpasfeHHOCTM, OCO3HAHMEM  BaXHOCTM  MaTEMaTU4ECKOro
obpasoBaHNA Ha MPOTSAXKEHMM BCEM XU3HU ANs  yCrnewHorW npodecCuoHanbHom
AEATENbHOCTM U pasBUTMEM HeOOXOAUMbLIX YMEHWW, OCO3HaHHbIM BbIOOpPOM W
NOCTPOEHNEM WHAMBUAYANbHOW TpaekTopum 06pas3oBaHUS U KUIHEHHbIX MMaHOB C
YYETOM NNYHbIX MHTEPECOB M OOLLIECTBEHHbIX NOTPEBHOCTEN;

4) acTeTnyeckoe BoCnuTaHue:

CMOCOBHOCTBID K OMOUMOHANbHOMY U 3CTETUYECKOMY  BOCMPUATUIO
MaTtemMaTuyeckux OOBLEeKTOB, 3agday, peleHUn, pPacCy>XOeHUn, YMeHU BUOETb
MaTemaTU4Yeckme 3akOHOMEPHOCTM B UCKYCCTBE;

5) LeHHOCTK Hay4YHOro NO3HaHUA:

opveHTaunen B OEATENIbHOCTM Ha  COBPEMEHHYH  CUCTEMY  HayuYHbIX
npeacraBneHnn o6 OCHOBHbIX 3aKOHOMEPHOCTSAX pa3BUTUS YeroBeka, npupoabl U
obuwiectBa, MNOHMMaHMEM MaTeEMaTMYECKOM Haykm Kak cdepbl 4enoBeyeckomn
AEeATeNbHOCTU, 3TanoB €€ pasBUTUA M 3HAYUMOCTU AN pasBUTUA LMBUNU3ALUW,
OBrageHneM 43blkOM MaTeEMaATUKM W MaTeMaTUYECKOW KynbTypOW Kak CpencTBOM
NO3HaAHUA MuUpa, OBMAAEHWEM MNPOCTENMLIMMW  HaBblkaMW  UCCNeLoBaTeNbCKON
AeATeNbHOCTY;

6) dusmyeckoe BocnuTaHue, copmMupoBaHME KyNbTypbl 300POBbA U
3MouMOHanbLHOro 6naronony4us:

rOTOBHOCTbIO MPUMEHSATb MaTemMaTUdeckue 3HaHus B UMHTepecax CBOEero
3[0pOBbS, BeAeHMS 300pOBOro obpasa XusHu (3gopoBoe nutaHune, cbanaHcMpoOBaHHbIN
peXNM 3aHATUN n oTAbIXa, perynapHas duaunyeckas aKTUBHOCTb),
C(OOPMUPOBAHHOCTLIO HaBblka pedriekCun, NpPU3HaHMEM CBOEro npaBa Ha OLKMOKY u
TaKOro e npasa gpyroro YernoBekKa;

7) akonornyeckoe BocnuTaHue:



OpuUeHTaumnen Ha NpUMEHEHUEe MaTemMaTUYeCcKMX 3HaHWW AONS peleHusl 3agjad B
obnactn COXpaHHOCTWU OKpyXXatlowlen cpenpbl, NNaHUPOBaHUA MOCTYNKOB M OLEHKM WX
BO3MOXHbIX MOCNEACTBAA LN OKpyXatlolen cpefbl, OCO3HaHMEM rrnobanbHoro
Xapakrepa 3KOnormyeckux npobnem n nyTen nx peLueHuns;

8) apanTaums K M3MEHSIOWMUMCS YCJIOBUSIM COLMaNibHOW U NpUpPOAHOMN
cpeabl:

FOTOBHOCTbLIO K JENCTBUAM B YCIOBUSIX HEONPEAENEHHOCTN, NOBbLILLEHNIO YPOBHS
CBOEN KOMMETEHTHOCTU 4epe3 NpakTUYecKyl OesTeNbHOCTb, B TOM 4uCrie YMeHue
yunTbCsa Yy ApYyrux nogen, npmobpetaTtb B COBMECTHOW AEATENIbHOCTU HOBbIE 3HAHUSA,
HaBbIKM 1 KOMNETEHLUMM U3 ONbITa APYrux;

HeoBXoOUMOCTEI0O B (POPMUPOBAHUM  HOBbIX  3HAHMW, B TOM  4uUcne
dopMynupoBaTtb MAEWN, NOHATUSA, rMNoTe3bl 06 0bObekTax U SABNEHUSX, B TOM 4uchne
paHee HEN3BECTHBbIX, Ooco3HaBaTb  AeduumnTbl CODOCTBEHHbIX 3HaHUN [
KOMMNETEHTHOCTEN, NNlaHMpOBaTb CBOE pa3BuUTUE;

CNOCOBHOCTBID OCO3HaBaTb CTPECCOBYHO CUTyauuto, BOCMPUMHMMAaTb CTPECCOBYHO
CUTYyaLMIO KaK BbI30B, TPEBYOLLMIA KOHTPMEDP, KOPPEKTUPOBATL MPUHUMAaEMbIE peLleHns
n OencTBnd, opMynmpoBaTh M OLEHNBATb PUCKN U NOCNeaCcTBUS, (POPMUPOBATL OMbIT.

METAMNPEAMETHbIE PE3YJIbTATDI
MNo3HaBaTenbHbIe YHUBepcanbHble y4ebHble AeUCcTBUA

Ba3oBble norn4yeckue AeUCTBUA:

e BbISBMATb W XapakTepusoBaTb CYLLECTBEHHble MPU3HaKU MaTeMaTUyecKux
OObEKTOB, TMOHATUA, OTHOLIEHWA MeXay MOHATMSMK, opmynupoBaTb
onpegeneHus MNOHATUNA, yCTaHaBNMBaTb CYLLLECTBEHHbIN npu3HaK
Knaccudukaumm, OCHOBaHMs [Onsi o00OOLWeHns U CcpaBHEHUs, KpuTepuu
NPOBOAUMOrO aHanu3a;

e BOCMNPUHUMATD, dopmynmnpoBaTtb n npeobpasoBbiBaTb CYXXOEHNS:
yTBEpAMTENbHbIE N OTpUUATENbHbIE, EAUHUYHbIE, YaCTHbIE U 00LLMe, YCNOBHbIE;

e BbISBMATb MaTeMaTUYECKNE 3aKOHOMEPHOCTM, B3aUMOCBS3N M NPOTUBOPEYUNS B
dakTax, AaHHbIX, HabnAeHNaxX 1 yTBEPXAEHUSX, nNpeanaraTb KpuTepun Ans
BbISIBNIEHNSA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;

e [enatb BbIBOAbI C WCMNONb30BaHWEM 3aKOHOB JIOMMKW, OeOYKTUBHbBIX W
WMHOYKTUBHbIX YMO3aKHOYEHUIN, YMO3aKITOYEHWI MO aHanormu;

e pasbupaTb [gokKasaTenbCTBa MaTeMaTUYeCKUX YTBEPXAEHWUA (MpsiMble U OT
NPOTUBHOMO), MNPOBOAUTbL CaMOCTOATENBHO HECMOXHble [AoKasaTeNbCTBa
MaTeMaTuyecknx pakToB, BbICTpanBaTb aprymeHTauunio, NnpMBoanuTb NPUMeEpbI 1
KOHTpnpumepbl, 060CHOBbIBaTb COOCTBEHHbLIE PACCYXAEHUS;

e BblIOMpaTb cnocob peweHns y4ebHoOM 3agjaym (CpaBHMBATb  HECKOJSIbKO
BapuaHTOB pelleHusi, BblOMpaTb Hambonee nogxogdawmm C  Y4ETOM
CaMOCTOATENBbHO BbIAENEHHbIX KpUTEPUEB).

BasoBble nccnegoBaTenbckue AeNCTBUA:

e 1/CMNosb3oBaTb BOMNPOCbI Kak uccrnegoBaTenbCKUA  MHCTPYMEHT MO3HaHUA,

dopMynupoBatb  BOMPOCbI,  (OUKCUMpyOLWME  MNpoTMBOpedne, npobnemy,



CaMOCTOATENbHO YCTaHaBnMBaTb UCKOMOE U AaHHOe, hopMMpOBaThb rMNoTesy,
aprymMeHTMpoBaTb CBO MO3ULMIO, MHEHWE;

NpoOBOAMUTbL MO  CaMOCTOATENbHO  COCTaBMEHHOMY  MMaHy  HECNOXHbIN
9KCNEPUMEHT, Hebonblioe uccrneaoBaHMe MO YCTAHOBMNEHWIO OCOOEHHOCTEN
MaTemaTuyeckoro obbekTa, 3aBMCUMOCTEN OBBHEKTOB MeXay Co0oM;
caMocToATeNbHO hopmynmpoBaTb 00606LWEHNS U BbIBOAbI MO pe3ynbTaTam
npoBe4EHHOro HabNAeHUsl, WUCCNeaoBaHusi, OueHMBaTb [AOCTOBEPHOCTb
NONy4YeHHbIX pe3ynbTaToB, BbIBOAOB U 0006LLEHNI;

NpOrHo3mMpoBaTb BO3MOXHOE pasBuMTME Mpouecca, a Takke BblaBUratb
NpPeAanonoXeHns 0 ero pasBUTUN B HOBbLIX YCIOBUSIX.

Pa6oTa ¢ nncpopmaumen:

BbISIBMSATb  HEQOCTATOYMHOCTb W M3ObITOMHOCTb  MHGOPMaUMK, AaHHbIX,
HeobXoaMMbIX ANSA peLIEeHNs 3a4auu;

BolbupaTb, aHanuMauMpoBaTb, CUCTEMATU3UPOBATb W  MHTEPNPETUPOBATb
NHOPMaLNIO pPasnnYHbIX BUOOB 1 OpM NpeacTaBreHns;

BblGupaTb hopMy npeacTaBneHmst MHpopmMaumm n UNNKCTpUpoBaTb pellaemMblie
3agaym cxemamu, guarpammamu, MHom rpadomkon n nx KoMemnHaumamu;
OLUEeHMBaTb HAOEXHOCTb WHAOPMaUUM MO  KpUTEpUaM, NpPeanoXeHHbIM
yuutenem nnu ccpopmynmpoBaHHbLIM CaMOCTOATENBHO.

KoMMyHuKaTMBHbIe yHUBepcarnbHble y4eOHble feCTBUSA:

BOCMpUHMMaTb M (POpMynMpoBaTh CY>XAEHWUS B COOTBETCTBUWM C YCITIOBUAMU U
uensmMmn obulleHnsl, ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK TOYKY 3pEHUS B
YCTHbIX W MUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHMS MO XOAY PELUEeHMsI 3aJaun,
KOMMEHTUPOBATbL NOMNyYEHHbI pe3ynbTarT;

B xoge obcyxaeHuss 3agjaBaTb BOMPOCHI MO CywecTBy OOCYyXOaemon TeMbI,
npobnembl, pelaemMon 3agayuv, BbiCKasblBaTb MAEW, HALUENEHHbIE Ha MOWUCK
peLleHns, COMOCTaBfATb CBOM CYXOEHUS C CYXOAEHUAMU APYrux Yy4aCcTHUKOB
anarnora, obHapyXuBaTb pasnuyne u cXoacTBO MO3ULUK, B KOPPEKTHOM dhopme
dopmMynmnpoBaTb pasHOrnacus, CBOU BO3PaXKEHWS;

npeacTaBnATb pes3yrnbTaTbl pPelleHns 3agadun, SKCnepumMeHTa, UccrnenoBaHus,
NnpoekTa, CaMOCTOATENbHO BbIOMpaTh popMaTt BbICTYNNEHUS C y4ETOM 3agad
npeseHTaumm n ocobeHHoOCTEN ayauTopuN;

NOHMMATb W WCNOMb30BaTb MPEMMyLLeCcTBa KOMAHOHOW W WHOMBUAYaINbHON
paboTbl Npu pelweHnn y4ebHbIX MaTeMaTUYECKMX 3a4ay;

NPUHUMATb Ueflb COBMECTHOW AeATENbHOCTU, MNaHMpoBaTb OpraHu3auuio
coBMecTHOM paboTbl, pacnpeaenaTs Buabl paboTt, goroBapuBaTbhCs, 0bCyxXaaThb
npouecc n pesynbTaT paboTbl, 0606LaTh MHEHUS HECKONbKUX NMOAEN;
y4yacTBoBaTb B rpynnoBbiX hopmax paboTbl (06CyKaeHnsa, oOMeH MHEHUSIMU,
MO3roBble LWITYPMbl W OpYyrMe), BbINOMHATL CBOK 4YacTb paboTbl U
KOOpAWHMPOBaTbL CBOW AEWCTBUS C APYTMMW YrieHaMn KOMaHAbl, OLeHuBaTb
Ka4yeCTBO CBOEro BKfaga B 06LWKUIM NPOAYKT NO KpUTepusm, chopmMynmpoBaHHbIM
y4yacTHMKaM1 B3aUMOLENCTBMS.

PerynsaTuBHble yHMBepcarnbHble y4yeOHble 4eACTBUS



CamoopraHusauus:

e CaMOCTOAATESIbHO COCTaBMATb MfiaH, anropuTM pelleHna 3agaym (unu ero
YyacTb), BblbMpaTb cnocob peweHns C YYETOM MUMEILINXCA PEecypcoB U
COBCTBEHHbLIX BO3MOXHOCTEN, apryMeHTMpoBaTb U KOPPEKTUPOBaTb BapUaHThI
peLleHnin C y4ETOM HOBOM MHAGOOpMaLINN.

CaMOKOHTpPONb, 3MOLMOHANbHbIN UHTENNEKT:

e BnageTtb cnocobamy camMonpoBEPKM, CaMOKOHTPOSS npouecca WU pesynbTata
pelleHns MaTeMaTuyeckon 3agayu;

e npeasuaeTb TPYAHOCTWU, KOTOPble MOryT BO3HUKHYTb MPU peLueHun 3agaquu,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb Ha OCHOBE HOBbIX OBGCTOATENbCTB,
HanOEeHHbIX OWMOOK, BbISIBNIEHHbIX TPYAHOCTEN;

e oOleHuBaTb COOTBETCTBME pesyrnbTaTa AesATeNlbHOCTM MOCTaBfEHHOW uenu wu
YCroOBUAM, OOBACHATE MPUYUHBI  OOCTWXKEHUA WU HEeLOCTUXKEHUS  Lenwu,
HaxoauTb OWKMBKY, AaBaTb OLEHKY NPUoBpPeTEHHOMY OrbITY.

NMPEOMETHbIE PE3YJIbTATbDI

K KOHUy 00y4eHna B 7 knacce oOy4valolmMncs nosyumT cnegyowmne npegmeTHble
pesynbTaThbl:

PacnosHaBaTb M3y4YeHHble reomeTpuyeckue urypbl, onpeaenaTb UX B3avMHOe
pacnonoxeHue, usobpaxatb reomeTpuyeckne qUrypbl, BbINOMHATL YepTexu no
ycrnoBsuio 3agayn. MsmepaTb NMHEWHble U yrnoBble BenuvyuHbl. Pewartb 3agayn Ha
Bbl4MCINEHNE ANMNMH OTPE3KOB U BESTUYUH YITOB.

[enaTb rpybyt0 OLEHKY NMHENHbIX U YrNOBbIX BEMWYUH NPeaMETOB B peasribHOM
XWU3HW, pas3MepoB MpUPOLHbIX 0ObeKkToB. Pasnuuatb pasmepbl 3TUX OOBLEKTOB MO
nopsaaKy BEMUYMHBI.

CTpouTb YepTexu K reoMeTpnu4ecknum 3agadam.

Monb3oBaTbCA NPU3HAKaMy paBeHCTBA TPEYronbHUKOB, UCMONb30BaTb MPU3HaKN
1N CBOWCTBA paBHOOEAPEHHbIX TPEYrofbHUKOB NPU peLleHnn 3agau.

MpoBOOUTL JflOrMYEcKMe pacCy>XAeHUs C  UCMONb30BaHUEM eOMeTPUYECcKMX
Teopem.

lMonb3oBaTbCA  NPU3HaAKaMn  paBeHCTBA  MPSIMOYrOSibHbIX  TPEYrOflbHUKOB,
CBONCTBOM Me[uaHbl, NPOBEAEHHOM K MMNOTEHY3e NPAMOYrofibHOr0 TPeyrofibHuKa, B
peLleHnn reoMeTpudecknx 3agau.

Onpepnensatb napannenbHOCTb NMPSMbIX C MOMOLLBIO YrII0B, KOTopble obpasyeT C
HUMK cekywas. OnpefenaTb NapannenbHOCTb NPSAMbIX € MOMOLLbIO paBEHCTBa
PacCTOSAHUN OT TOYEK OQHOW NPSAMOWN 0 TOYEK APYron NPSIMOWN.

PewaTb 3agaun Ha knetyaTomn Bymare.

MpoBOOUTL BbIYMCIIEHUS N HAXOOUTb YMCNOBbIE U OYKBEHHbIE 3HAYEHUS YITOB B
reoMeTpuyecknx 3agadax C WCMOMNb30BaHMEM CYMMbl YrIiOB TPEeYroribHUKOB W
MHOrOYrofibHMKOB, CBOWCTB  YyrnoB, 06pa3oBaHHbIX NpU  nepeceyeHun  OByX
napannenbHbIX MNpsMbIX Cekywen. PelwaTtb npakTMyeckMe 3ajadn Ha HaxoXaeHue
yrnos.

Brnagetb noHATMEM TreOMETpMYeckoro MecTa Todek. YMeTb onpenensatb
BuccekTpucy yrna v cepeavHHbI NEepneHAMKYNAp K OTPe3Ky Kak reomeTpuydeckue
MecTa TOMEK.



dopmynupoBaTb OnpederieHNss OKPYXKHOCTU W Kpyra, Xopabl W guameTpa
OKPY>XHOCTW, MNOSIb30BaTbCA WX CBOMCTBAMU. YMeETb MNPUMEHATb 3TU CBOWCTBA Npw
pelueHnn 3agau.

Brnagetb noHATMEM OMNMCaHHOW OKOMO TPEYrosfibHUKa OKPY>XHOCTWU, YMeTb
HaxoouTb €€ ueHTp. [lonb3oBaTbCca haktTamMm O TOM, YTO OUCCEKTPUCHI YrioB
TpeyrornbHMKa rnepecekaloTcs B OAHOM TO4YKe, W O TOM, YTO cepeauHHble
nepneHavKynsapbl K CTOPOHaM TpeyronbHUKa nepecekatoTcsl B O4HON TOYKeE.

BrnageTb noHATMEM KacaTenbHOW K OKPYXXHOCTW, MONb30BaTbCA TEOpeMOW O
nepneHauKynapHOCTU KacaTeslbHOW 1 pagunyca, NPoBEeEHHOIO K TOYKE KacaHus.

lMonb3oBaTbCA NPOCTENLIMMU FEOMETPUYECKUMU HepaBEHCTBaMW, NMOHUMAaTb MX
NpPakTU4eCKNUN CMbICH.

MpoBOOUTL OCHOBHbIE reOMeTpuYeckue MOCTPOEHUS C MOMOLLLIO LMPKYNna u
NNHENKN.

K KoHuy 00y4eHnsa B 8 knacce oOy4varlolmMncs NonyumT cnegyowme npeameTHble
pes3ynbTaTbl:

Pacno3HaBaTb  OCHOBHble  BUObl  YETbIPEXYFONBHUKOB, WX  3NIEMEHTHI,
Nofb30BaTbCA UX CBONCTBAMU MNPU peLLEHNN reOMeTpUYeCcKnx 3agau.

MprMeHATbL CBOMCTBA TOYKU NepeceveHnss MeanaH TpeyrofbHuKa (LeHTpa macc) B
pelueHnn 3agau.

BrnageTtb noHATWMEM cpegHen NUHUM TpeyronbHUKa U Tpaneuuun, NPUMEHsSITb UX
CBOMCTBA MpU pelleHnn reomeTpuyecknx 3agad. lNonb3oBaTbes Teopemon daneca wm
TeopeMou O NPOMNOPLMOHAnbHbIX OTpe3kaX, MPUMEHSATb UX ANS peLleHns NpakTUYeCcKmx
3agau.

MpuMeHsaTb npu3Haku nogobusa TPeyronbHUKOB B pPeLleHMUM FeoOMeTPUYEecKUxX
3agau.

Monb3oBatbca Teopemon [Mudbaropa [OnNa  peleHns reoMeTpudeckux W
npakTuyecknx 3agad. CTpouTb MatemMaTuyeckytdo Moerib B MPakTUYeCcKux 3ajavax,
CaMOCTOATENbHO AenaTh YepTEX N HAaXOAUTb COOTBETCTBYIOLUME OSHbI.

BrnageTb NOHATUAMM CUHYCA, KOCUHYCa N TaHreHca OCTPOro yrra npsiMoyrofibHOro
TpeyronbHuka. MNMonb3oBaTbCs 3TUMU NOHATUAMU ANSA peLLEeHUs NPaKTUYECKNX 3agau.

Bblumcnate (pas3nuyHbiMM  cnocobamu) nnowadb TpeyroribHWMKa W nnowaau
MHOrOYrosibHbIX uryp (Nonb3ysacb, rge HeobxoaumMo, KanbKynatopom). NMpuMeHsTb
Nosly4YeHHble YMEHUS B NPaKTUYECKMX 3agavax.

BrnageTb NOHATMAMM BNUCAHHOMO U LEHTPanbHOro yrna, Ucnosib3oBaTb TEOPEMbI
O BMMCaHHbIX yrnax, yrnax mexay xopgamu (CEeKywmnmn) n yrne mexay kacatenbHOn u
XOpAou Npu peLLeHnN reoMeTpUYEeCKNX 3agau.

Brnagetb nNOHATMEM OMWCAHHOIO YeTbIPEXYrOfibHUKA, MNPUMEHATH CBOKWCTBA
OMUCAaHHOIO YeTbIPEXYroNbHUKA NPU peLleHnn 3agau.

MpuMeHATb MOMyYeHHble 3HaHWA Ha MpakTUKe — CTPOUTb MaTeMaTudeckue
MOAEeNu Ang 3agad pearibHOW >XM3HWM M NPOBOAUTbL COOTBETCTBYHOLLME BbIYUCIEHUSA C
npumMeHeHnem nogobus u  TpuroHomeTpum  (NONb3ysACb, rAe  Heobxogumo,
KanbKynsiTopoMm).

K koHUy oBy4yeHusa B 9 knacce obydarowmincs nonyynT cnegyowime npegMmeTHble
pes3ynbTaTbl:

3HaTb TPUrOHOMETPUYECKNE (PYHKLMM OCTPbIX YrioB, HaXoAuTb C UX MOMOLLBIO
pasnu4yHble 3NeMeHTbl MNPSAMOYrOfibHOro TPEYronbHUKa («peLleHne npsAMOYrofbHbIX



TPeyronbHUKOB»). HaxoauTb (C NOMOLBIO KanbKkynaTopa) AOfMHbI W yrnbl  AnS
HeTabNUYHbIX 3HaYEeHUN.

Monb3oBaTbCa opMynamMu MNpuvBeAEHUS W OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM  [ONsl  HaxOXOEHUA  COOTHOLIEHUWA Mexay  TPUroHOMeTpU4eCcKUMU
BENUYNHAMMU.

Mcnonb3oBaTb TeOpeMbl CUHYCOB W KOCWHYCOB ANS HaxXOXOEHUS pasfiMyHbIX
9N1EMEHTOB TPeyrosfibHUKa («pelleHne TPeyronibHUKOBY), NPUMEHATb X NpU peLleHun
reomeTpu4eckmx 3agad.

Bnagete noHaTusmMu npeobpasoBaHus nogobus, COOTBETCTBEHHbLIX 3M1EMEHTOB
nogoObHbIx curyp. MNMonb3oBaTbCAa CBONCTBaMU NOA0OMA NPOU3BOSbHBIX PUrYp, YMETb
BbIYUCIATL ANWHBI M HaxXoAWUTb Yribl Yy NoAobHbIX uryp. lpuMeHsTbL cBoOMCTBa
nogobus B npakTU4eckux 3agadax. YMeTb NpUBOAUTL NpuUMepbl NodobHbIX curyp B
OoKpyXxatoLemMm Mupe.

lMonb3oBaTbCA TeopeMamu O MNPou3BEeAEeHUM OTPE3KOB Xoph, O NpousBedeHun
OTPE3KOB CEKYLLUMX, O KBagpaTe KacaTeslbHOW.

[Monb3oBaTbCcA BEKTOPaMM, MOHMMATbL UX FrEOMETPUYECKNA N DU3NYECKUA CMbICH,
NMPUMEHATbL MX B peLeHUN reoMeTpuyeckux W dusmdeckux 3apgad. [NpumeHATb
ckanspHoe npousBefeHne BEKTOPOB A5 HAXOXAEHUS ANNH U YrIoB.

Monb3oBaTbCA METOOOM KOOPAMHAT Ha MAOCKOCTU, NPUMEHATb €ro B peLleHun
reomMeTpUYEeCcKmX N NpaKkTU4ecKnx 3agay.

BrnageTb NOHATUAMW NPaBUITbHOrO MHOIOYrOflbHUKA, ANMUHbLI OKPYXXHOCTU, ONWHBbI
AYTN OKPY>XKHOCTU M pagnaHHOW Mepbl yria, yMeTb BblMMCNATb Nnowanb Kpyra u ero
yacTten. NMpUMeHATb NONyYEeHHbIe YMEHUS B MPaKTUYECKMUX 3agadvax.

Haxooute ocun (Unv UeHTpbl) cuUMMeTpun uryp, NPUMEHSTb  OBUXKEHUS
NMOCKOCTU B MPOCTENLLMX CIyYasnX.

MpMMEHATL MOMyYeHHble 3HAHWA Ha NpakTUke — CTPOUTb MaTemMaTuyeckue
MoZenu And 3agay peanbHOW XM3HU U MPOBOAUTb COOTBETCTBYIOLLME BbIMUCIEHUS C
npUMeHeHnem nogobua ©n  TpUroHoMmeTpuyeckux  yHKUMM  (Monb3yscb, rae
HeobXxoaMMO, KarnbKynaTOpPOM).



TEMATUYECKOE NJIAHWPOBAHUE

7 KNNACC

KonuyecTBO YacoB

ANEeKTPOHHbIe

HavmeHoBaHMe pa3genoB n Tem (uncppoBbie)
Ne n/n KoHTponbHble | lMpakTuyeckue
nporpamMmbi Bcero obpa3oBaTesnbHble
paboTbl paboTbl pecypcbi
lMpocTenwine reomeTpuyeckmne
1 dourypbl 1 X CBOMCTBA. 14 Bbubnnoteka LLOK
N3mepeHne reomeTpuyeckmx https://m.edsoo.ru/7f415e2e
BENNYMH
Bbubnuoteka LUOK
2 TpeyronbHmku 22 1 https://m.edsoo.ru/7f415e2e
3 MapannensHble NpsaMble, cyMmma 14 1 Bbubnnoteka LLOK
YrnoB TPeyronbHuKa https://m.edsoo.ru/7f415e2e
4 OKpYyXXHOCTb U KpYT. 14 1 Bubnuoteka LIOK
"eomeTpuryeckne NoCTPoeHus https://m.edsoo.ru/7f415e2e
y Bbubnnoteka LLOK
5 [MoBTOpeHue, 0b600LLeHe 3HaHNI 4 1 hitos://m.edsoo.ru/7f415e2e
OBLLEE KONMMYECTBO YACOB INO 68 4 0
NMPOIrPAMME
Ony6nukoBaHo

BK 3aByuy_[npektop_CoBeTHuK https://vk.com/deputy director

Tenerpam https://t.me/zam_dir



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
https://vk.com/deputy_director
https://t.me/zam_dir

8 KINTACC

KonunyecTBo yacoB

ANEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB n TemM (uncppoBbie)
KoHTponbHble | [lpakTuyeckue
n/n nporpamMmmbi Bcero obpasoBaTenbHble
paboTbl paboTbl
pecypchl
. Bubnnoteka LLIOK
1 HeTbIpeXyronbHiky 12 1 https://m.edsoo.ru/7f417e18
2| nponoponmemx oeskax, 15 1 GuoTera LIOK
ponopy P ’ https://m.edsoo.ru/7f417e18
noao6Hble TPeYyrofnbHUKN
s | e o o | 1 suruorea LK
Pey y https://m.edsoo.ru/7f417e18
Guryp. Mnowaamn nogobHbIX uryp
4 Teopema lNMudparopa n Hayana 10 1 Bbubnuoteka LUIOK
TPUroHOMETPUn https://m.edsoo.ru/7f417e18
Yrnbl B OKPY>KHOCTWU. BnucaHHble n
5 OnncaHHbIe YeTbIPEXYroNbHUKMN. 13 1 Bbubnnoteka LLOK
KacaTtesnbHble K OKPY>XHOCTH. https://m.edsoo.ru/7f417e18
KacaHue okpyXHoCTen
. Bbubnnoteka LLIOK
6 MosTopenue, 0606uieHme 3HaHMA 4 1 https://m.edsoo.ru/7f417e18
OBLEE KONMMYECTBO YACOB IO 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 KIACC

KonunyecTBO YacoB OnNeKTPOHHbIe
HavmeHoBaHue pa3genoB n Tem (uncppoBbie)
Ne n/n KoHTponbHble = [pakTuyeckue
nporpammbi Bcero obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
1 Igrv:: ngae;p::ﬁ -lc;eoonTD“(AazlJeHme 16 1 Bubnmoteka LIOK
y yCoB. https://m.edsoo.ru/7f41a12c
TPEYyrosbHUKOB
2 oo e 10 | BuGnworera LOK
P https://m.edsoo.ru/7f41a12c
OKPY>XHOCTM
Bbubnuoteka LUIOK
3 Bextope! 12 1 https://m.edsoo.ru/7f41a12c
4 [lekapToBbl KOOpANHATLI Ha 9 1 bubnuoteka LUIOK
NIOCKOCTH https://m.edsoo.ru/7f41a12c
p | oo |
Py = 'D'v https://m.edsoo.ru/7f41a12c
Kpyra. BelumcneHve nnowaaen
BbubnuoTteka LUIOK
6 fswkenms nnockocy 6 https://m.edsoo.ru/7f41a12c
7 MoBTOpEHMe, 0606LLeHNE, 7 5 Bbubnuoteka LUIOK
cuctemaTmaaumsa 3HaHUn https://m.edsoo.ru/7f41a12c
OBLUEE KOJIMYECTBO YACOB MO 68 6 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




NnOoyPOYHOE NMNIAHUPOBAHUE

7 KINACC
No KonuyecTtBO YacoB [ara ONeKTPOHHbIe unudpoBbIe
. Tema ypoka KoHTponbHble | [lpakTuueckue obGpa3oBaTesnibHble
n/n Bcero n3yyeHus
paboTbl paboTbl pecypchbl
MpocTenwne Bubnmnoteka LIOK

reomeTpuyeckne ob6bLEKTbI

https://m.edso0.ru/8866b724

Bubnnoteka LIOK

2 MHoroyronbHyik, nomaras 1 https://m.edsoo.ru/8866cb6a
3 CmexHble n 1 Bubnmnoteka LIOK
BEpTUKArbHbIE Yriibl https://m.edso0.ru/8866c5c0
4 CmexHble n 1 Bubnmnoteka LIOK
BEpTUKArbHbIE Yribl https://m.edso0.ru/8866c7be
5 CmexHble n 1
BepTMKarbHbIE Yribl
6 CmexHble n 1
BepTMKarbHbIE Yribl
7 CmexHble n 1
BepTMKanbHbIE Yribl
8 CmexHble n ’
BepTMKanbHbIE Yribl
N3mepeHne nnHenHbIX n
9 YrNOBbIX BETUYNH, 1
BblYMCIIEHMNE OTPE3KOB U
yrnos
10 N3amepeHune NMHEnHbIX n 1 Bubnmnoteka LIOK

YrnoBbIX BEJINYUH,

https://m.edsoo.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

BbIYMCIIEHNE OTPE3KOB U
yrnos

11

N3mepeHne nuHemnHbIx u
YIrMOBbIX BEMUYMH,
BblYMCIIEHNE OTPE3KOB U
yrnos

12

N3amepeHne NUHENHbIX K
YrNoBbIX BETUYNH,
BblYMCIIEHMNE OTPE3KOB U
yrnos

13

MepumeTp n nnowagb
douryp, CoCTaBneHHbIX N3
NPAMOYrofIbHUKOB

14

MepumeTp 1 nnowiaab
duryp, cocTaBneHHbIX U3
NPSIMOYrOfbHUKOB

15

MoHsATME O paBHbIX
TpeyroJibHuKax u
nepBuYyHbIE
npeacrtaBiieHnNA O paBHbIX

dourypax

Bbubnuoteka LIOK
https://m.edso0.ru/8866ce80

16

Tpu Npu3sHaka paBeHCTBa
TPEyrofnbHMUKOB

Bubnmnoteka LIOK
https://m.edso0.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPeyronbHUKOB

Bubnuoteka LLOK
https://m.edsoo.ru/8866d34e

18

Tpu npusHaka paBeHCTBa
TPeyronbHUKOB

Bubnuoteka LLOK
https://m.edsoo.ru/8866e01e

19

Tpu npusHaka paBeHCTBa



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

TPpEeyroJsieHMKOB

20

Tpu npu3Haka paBeHcTBa
TPEYronbHMKOB

21

Tpu npusHaka paBeHcTBa
TPEYronbHMKOB

Bubnuoteka LLOK
https://m.edso0.ru/8866e88e

22

Mpu3Haku paBeHcTBa
NPSIMOYrOMnbHbIX
TPEYronbHMKOB

23

Mpu3Haku paBeHcTBa
NPSIMOYrOMnbHbIX
TPEYronbHMKOB

24

CBoWCcTBO MegmaHbl
NPAMOYrofIbHOro
TpeyronbHuKa,
npoBeaEHHOM K
rMnoTeHy3e

Bubnmnoteka LIOK
https://m.edso0.ru/8866e9ec

25

CBoONCTBO MeanaHsbl
NPSIMOYrOSIbHOro
TpeyrosnbHuka,
NpoBeAEHHON K
rMnoTeHy3e

26

PaBHOGeapeHHbIE 1
pPaBHOCTOPOHHME
TPEYronbHUKK

Bubnmnoteka LIOK
https://m.edso0.ru/8866d6fa

27

Mpu3Hakun n ceoncTBa
paBHOGEApPEHHOrO
TpeyronbHuKa

Bubnuoteka LLOK
https://m.edsoo.ru/8866d880

28

Mpu3Hakun n ceoncTBa

Bubnmnoteka LIOK



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880

paBHo6e,u,peHHoro
TpeyroJibHuKa

https://m.edso0.ru/8866d880

29

Mpu3Hakun n ceoncTBa
paBHOGeapEeHHOro
TpeyrorbHuKa

Bubnuoteka LLOK
https://m.edso0.ru/8866e26¢

30

HepaBeHcTBa B
reomeTpun

31

HepaBeHcTBa B
reomeTpun

Bubnmnoteka LIOK
https://m.edsoo.ru/8866e3a2

32

HepaBeHcTBa B
reomeTpun

33

HepaBeHcTBa B
reomeTpun

34

MpAMoOyronbHLIN
TPEYrofibHUK C Yriom B
30°

Bubnmnoteka LIOK
https://m.edso0.ru/8866eb22

35

MpsAMOyronbHLIN
TPEYrofibHUK C Yriiom B
30°

36

KoHTponbHas paboTta no
Teme "TpeyronbHuKnN"

Bbubnuoteka LIOK
https://m.edsoo.ru/8866ecbc

37

MapannenbHble npsimble,
NX CBOMUCTBA

Bbubnuoteka LIOK
https://m.edsoo.ru/8866ef64

38

MaTtein noctynat Esknuaa

39

HakpecT nexaluue,
COOTBETCTBEHHbIE U
OOHOCTOPOHHUE YINbl,
obpasoBaHHbIe Npu

BubnuoTteka LIOK
https://m.edso0.ru/8866f086



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

nepeceyeHum
napanneribHbIX NPsMbIX
cekyLen

40

HakpecT nexawune,
COOTBETCTBEHHbIE U
OLIHOCTOPOHHME YITbl,
obpasoBaHHbIe Nnpu
nepecevyeHnm
napannesnbHbIX NPSMbIX
cekyLien

41

HakpecT nexauwue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHWE YITbl,
obpasoBaHHbIe npu
nepeceyeHumn
napannenbHbIX NPSMbIX
CekyLLen

42

HakpecT nexauwue,
COOTBETCTBEHHbIE U
OLHOCTOPOHHME YITbl,
obpasoBaHHbIe npu
nepecevyeHumn
napasnnenbHbIX NPSMbIX
cekyLien

43

HakpecT nexaluue,
COOTBETCTBEHHbIE U
OLHOCTOPOHHUE YINbl,
obpasoBaHHbIe Npu
nepeceyeHuu

Bubnuoteka LLOK
https://m.eds00.ru/8866f3b0



https://m.edsoo.ru/8866f3b0

napanneribHbIX NPsMbIX
cekyLen

an/I3HaK napannesibHOCTH
npAMbIX Yepe3 paBEHCTBO

44 PaCcCTOAHUIN OT TOYEK
O[HOM NPAMON 40 BTOPOU
npsAMON
lMpu3Hak napannensHOCTH
NPsSIMbIX Yepe3 paBeHCTBO
45 PacCTOAHUIN OT TOYEK
O[HOM NPAMON 4O BTOPOU
npamMon
46 Cymma yrnos Bubnnoteka LIOK
TpeyrosnbHuKa https://m.edso0.ru/8866f630
47 Cymma yrnos Bubnnoteka LIOK
TpeyrosnbHuKa https://m.edso0.ru/8866f8ba
48 BHelwHue yrnbl Bubnuoteka LLOK
TpeyrornbHuKa https://m.edsoo.ru/8866fase
49 BHelwHue yrnbl
TpeyronbHuKa
KoHTponbHas paboTta no
50 Teme "lMapannenbHble Bbubnuoteka LIOK
npsMble, CyMma Yrnos https://m.edsoo.ru/8866fe6e
TpeyrorbHuKa"
51 OKpy>XHOCTb, XOpabl 1 Bubnmnoteka LIOK
anameTp, nx CBOMCTBA https://m.eds00.ru/88670800
59 KacaTtenbHas K Bubnmnoteka LIOK

OKPY)XHOCTU

https://m.edsoo.ru/88670e9a



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

Opr)KHOCTb, BMncaHHa4dA B

53
yron
54 OKpY>XHOCTb, BNMCaHHasA B
yron
55 MNonatne o 'MT, Bubnmnoteka LIOK
npuMeHeHne B 3agavax https://m.edso0.ru/8867013e
56 MNonatne o 'MT, Bubnmnoteka LIOK
npuMeHeHne B 3agavax https://m.edso0.ru/88670508
Buccektpuca n
cepenHHbIN
57 nepneHankynsap Kak
reomeTpuyeckne mecta
TOYeK
58 OKpy>KHOCTb, OnMcaHHas Bubnnoteka LIOK
OKOMO TpeyrosnbHuKa https://m.edso0.ru/88670a62
59 OKpy>XHOCTb, OnMcaHHas
OKOJ10 TpeyronbHuKa
60 OKpy>XHOCTb, BNUCaHHasA B Bubnmnoteka LIOK
TpeyronbHUK https://m.edso0.ru/8867103e
61 OKpY»XHOCTb, BNMCaHHasA B
TPEYronbHUK
62 MpocTenwe 3agaym Ha Bbubnuoteka LIOK
NnocTpoeHne https://m.edso00.ru/88671188
63 MpocTenwve 3agaym Ha BubnuoTteka LIOK
NnocTpoeHne https://m.edso00.ru/886712d2
KOHTp"OJ'IbHaFI paboTta no Bu6nvoTeka LIOK
64 Teme "OKpPYXHOCTb U KPYT.

"eomeTpunyeckune

https://m.edso0.ru/88671462



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

noctpoeHusa"

65

lMoBTOpEHMEe 1
o0606LeHne 3HaHUN
OCHOBHbIX NMOHATU U
MeTOAOB Kypca 7 knacca

Bubnuoteka LLOK
https://m.edso0.ru/886715b6

66

MToroBas KOHTpOsbHas
paboTa

Bubnmnoteka LIOK
https://m.edso0.ru/886716ec

67

lMoBTOpEHME 1
ob6o6LeHne 3HaHun
OCHOBHbIX NOHATUIA U
MeTOLOB Kypca 7 knacca

68

MoBTOpEHNE U
ob6o6LeHne 3HaHun
OCHOBHBbIX NMOHATUN U
MEeTOAOB Kypca 7 knacca

Bubnmnoteka LIOK
https://m.edso0.ru/886719bc

OBLUEE KONMMYECTBO YACOB
Mo NPOrPAMME

68



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KINTACC

Ony6nukoBaHo

BK 3aByuy_[unpektop_CoBeTHuk https://vk.com/deputy director
Tenerpam https://t.me/zam_dir

KonuyecTBO YacoB

ONeKTPOHHbIe unudpoBbIe

Ne daTta
n/n Tema ypoka Bcero KoHTponbHble | [lpakTu4yeckue M3yueHNs o6pasoBaTtenbHbie
paboTbl paboTbl pecypchbl
1 Mapannenorpamm, ero 1 bubnuoTteka LIOK
NPU3HaKu 1 cBOMNCTBA https://m.edso0.ru/88671af2
5 Mapannenorpamm, ero 1 bubnuoTteka LIOK
NPU3HaKu 1 cBOMNCTBA https://m.edso0.ru/88671ca0l
3 Mapannenorpamm, ero 1 bubnuoteka LIOK
NPU3HaKn 1 CBOMUCTBaA https://m.edso0.ru/88671ca0l
YacTtHble cnyyam
napannenorpamMmmMoB
4 (nr?ﬂmoyron:HMK pomb6 1 Bubnmorexa LIOK
’ ’ https://m.edso00.ru/88671dea
KBagpaT), UX NPMU3HaKN U1
cBOMCTBaA
YacTtHble cnyyan
napannenorpamMmmMoB
5 (I'I[E)FIMoyFOJ'I:HMK pomb 1 Bubnmorexa LIOK
’ ’ https://m.edso0.ru/88671f20
KBagpar), UX NPU3HaKu 1
cBOWUCTBA
YacTtHble cnyyan
6 napannenorpaMmmMoB 1 BubnuoTteka LIOK

(npsAMOyronbHWK, pomb,
KBagpar), X NPU3HaKu 1

https://m.edso0.ru/8867209c



https://vk.com/deputy_director
https://t.me/zam_dir
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c

CBONCTBa

Bubnmnoteka LIOK

! Tpaneuns https:/m.eds00.ru/88672358
8 PaBHOGOKas n Bubnuoteka LLOK
NPAMOYrosibHas Tpanewuumu https://m.edsoo.ru/8867252¢e
9 PaBHOGOKas n Bubnuoteka LLOK
NPAMOYrosibHas Tpanewuum https://m.edso0.ru/88672858
10 MeTopn yaBoeHus MeguaHbl Bubnvoreka LIOK
https://m.edso0.ru/88672b14
11 LleHTpanbHasa cummeTpus Bubnmorexa LIOK
https://m.edso0.ru/88672b14
12 KoHTponbHas paboTta no Bubnnoteka LIOK
Teme "YeTbIpEXyronbHUKN" https://m.edso0.ru/88672c9a
Teopema Paneca v
13 Teopema o Bubnmnoteka LIOK
NPONOPLMOHaNbHbIX https://m.edso0.ru/8867337a
oTpeskax
14 CpefHsasa nuHns Bubnmnoteka LIOK
TpeyrosnbHuKa https://m.edso0.ru/88672e0c
15 CpefHsasa nuHus Bubnmnoteka LIOK
TpeyrosibHuKa https://m.eds00.ru/88672f38
16 Tpaneuus, eé cpeaHsis Bubnmnoteka LIOK
NNHKUSA https://m.edso00.ru/88672358
17 Tpaneuus, eé cpeaHss BubnuoTteka LIOK
NNHKUSA https://m.edso0.ru/88673064
18 [MponopunoHanbHble Bubnmnoteka LIOK
OTpE3KNn https://m.eds00.ru/88673794
19 [MponopunoHanbHble Bubnnoteka LIOK



https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794

OTpe3kKu

https://m.edso00.ru/88673794

LleHTp macc B

Bubnmnoteka LIOK

20 TpeyrosibHuKke https://m.edso0.ru/886738fc
Bubnmnoteka LIOK
21 MoAoGHbIE TpeyroneHiky https://m.edsoo.ru/88673a78
22 Tpw npusHaka nogobus Bubnuoteka LLOK
TPeyrosibHUKOB https://m.edsoo.ru/88673bae
23 Tpw npusHaka nogobus Bubnnoteka LLIOK
TpeyrosibHUKOB https://m.eds00.ru/88673d52
o4 Tpw npusHaka nogobus Bubnnoteka LIOK
TpeyrosibHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka nogobus
TPEeyronbHUKOB
MpumeHeHne nogobus npu
26 peLleHnn NPaKTUYeCKnX
3agav
KoHTponbHas paboTa no Bu6nvoTexa LIOK
27 Teme I'Io,u,06+"b|e https://m.edso0.ru/8867445a
TPEYronbHUKN
o8 CaowcTBa nnowagemn Bubnmnoteka LIOK
reoMeTpu4eckunx uryp https://m.edso0.ru/886745fe
dopmynbl Ans nnowanu BuGnvoTexa LIOK
29 TPeyronbrvka, https://m.edso00.ru/88674860
napannenorpaMmma
dopmynbl ons nnowaau BubnvoTexa LIOK
30 TPeyronbrmka, https://m.edso0.ru/88674a22
napannenorpaMmma
31 dopmynbl ons nnowaau BubnuoTteka LIOK



https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22

TpeyrosibHuKa, https://m.edso00.ru/88674a22
napannenorpaMmma
dopmynbl gns nnowagu BuGnvoTeKa LIOK
32 ;ZZ’;;’;::(’;’FK:AMM https://m.eds00.ru/88675288
dopmynbl Ans nnowaau BuGnoTeKa LIOK
33 TPeyronibrmka, https://m.edso00.ru/8867542c
napannenorpamma
34 BbluncneHne nnowaaen Bubnnoteka LIOK
CNOXHbIX churyp https://m.edso0.ru/88674e78
35 Mnowaawn cduryp Ha Bubnmnoteka LIOK
KnetyaTton Gymare https://m.edso0.ru/8867473¢e
36 Mnowann nogobHbIX uryp
37 Mnowann nogobHbIX duryp
38 3agayn ¢ npakTMyeckum Bubnmnoteka LIOK
coaepXxaHnem https://m.edsoo.ru/88675558
39 3agaun ¢ npakTMyeckum Bubnmnoteka LIOK
cogepXxaHnem https://m.edsoo.ru/88675684
PelweHne 3apgay c
40 noMoLLb MeToaa Bubnmnoteka LIOK
BCriomoraTesnbHOm https://m.edso0.ru/88674f90
nnowaam
41 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme "MMnowagb" https://m.eds00.ru/8867579c
42 Teopema Nudparopa n eé BubnuoTteka LIOK
npUMeHeHune https://m.edso00.ru/88675918
43 Teopema Nudparopa n eé BubnuoTteka LIOK

npuMmeHeHmne

https://m.eds00.ru/88675918



https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

44

Teopema lNudparopa n eé
NpPUMeEHeHne

Bubnuoteka LLOK
https://m.edso0.ru/88675abc

45

Teopema lNudparopa n eé
NpPUMeEHeHne

46

Teopema lNudparopa n eé
NPUMeEHeHNne

47

Onpegenexne
TPUrOHOMETPUYECKNX
dOYHKUMI OCTPOro yrna
NPSMOYTOSIbHOro
TpeyronbHuka,
TPUrOHOMETpPUYECKNE
COOTHOLLEHNA B
NPSAMOYTOSIbHOM
TpeyronbHuKe

Bubnnoteka LIOK
https://m.edso0.ru/88675d32

48

OcHoBHOE
TPUrOHOMETPMYECKoe
TOXOEeCTBO

bubnuoteka LIOK
https://m.edso0.ru/88675f44

49

OcHoBHoOE
TPUrOHOMETpPUYECKOE
TOXOEeCTBO

50

OcHoBHoe
TPUrOHOMETpPUYECKOE
TOXOEeCcTBO

51

KoHTponbHas paboTa no
Teme "Teopema lNudparopa
W Ha4yana TpuroHomeTpumn"

Bubnuoteka LLOK
https://m.edsoo.ru/8a1407e8

52

BnvcaHHbie u

BubnuoTteka LIOK



https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8

LeHTparnbHble Yribl, Yron
MexXay KacaTenbHOu U
xopaom

https://m.edsoo.ru/8a1415b2

53

BrnincaHHble n
LeHTparnbHble Yriibl, Yron
MeXay KacaTenbHOW 1
xopaomn

Bubnmnoteka LIOK
https://m.edsoo.ru/8a141940

54

BrnincaHHble n
LeHTpanbHbI€ Yribl, Yron
MeXay KacaTenbHOW U
xopaomn

Bubnnoteka LIOK
https://m.edsoo.ru/8a141b34

95

Yrnbl Mexay xopaaMmu u
CeKyLnmMmu

56

Yrnbl Mexay xopaamu u
CEKyLLMMM

57

BnucaHHbie n onucaHHble
‘-IeTpréxyFOJ'lel/lKl/l, nx
NMPU3HaKN n cBOMCTBA

Bbubnuoteka LIOK
https://m.edsoo.ru/8a140f86

58

BnucaHHble 1 onncaHHble
YeTbIPEXYrOSNbHUKN, NX
NpU3HaKn n cBONCTBa

BbubnuoTteka LIOK
https://m.edsoo.ru/8a1416d4

59

BnuncaHHble 1 onncaHHble
YeTbIPEXYTOSbHUKMU, UX
NPU3HaKu 1 CBOMNCTBAa

Bubnmnoteka LIOK
https://m.edsoo.ru/8a1416d4

60

[MpnumeHeHne cBONCTB
BMUCAHHbIX N ONUCaHHbIX
YeTbIPEXYrOSIbHUKOB Npn
peLleHnn reoMeTpu4eCcKmnx



https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

3ajau

[MpumeHeHne cBONCTB
BMUCAHHbIX N ONUCaHHbIX

61 YeTbIPEXYrOSIbHUKOB Npn
peLLUeHn reoMeTPUYECKNX
3agav
BsanmHoe pacnonoxeHue
62 ABYX 0pr>|5-|OCTel7| obuwme Bubnmorexa LIOK
’ https://m.edsoo.ru/8a1410a8
KacaTenbHble
63 KacaHue okpyXHoCTen Bubnmorexa LIOK
https://m.edsoo.ru/8a1410a8
KoHTponbHas paboTa no
64 Teme "YInbl B OKPY>XHOCTH. Bubnmnoteka LIOK
BnucaHHble 1 onncaHHble https://m.edsoo.ru/8a141c88
YeTbIpexyrosibHUKN"
lMoBTOpEHME OCHOBHbIX
65 NOHATUN N METOLOB KYpPCOB Bubnnoteka LIOK
7 n 8 knaccos, 0606LeHne https://m.edsoo.ru/8a141ddc
3HaHWN
[MoBTOpEHME OCHOBHbIX
66 NOHATUN U METOLOB KYpPCOB Bubnmnoteka LIOK
7 n 8 knaccoB, 0600LeHne https://m.edsoo.ru/8a141efe
3HaHU1
67 NToroBasi KOHTpONbHas Bubnuoteka LLOK
paboTa https://m.edso0.ru/8a142368
HOBTop?Hme OCHOBHbIX Bubnuotexa LIOK
68 NMOHATU N METOAOB KypCOB

7 n 8 knaccos, 0600LleHne

https://m.edsoo.ru/8a1420ac



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

3HaHUN

OBLUEE KONMYECTBO YACOB
Mo NPOrPAMME

68




9 KIACC

KonunyecTtBo yacoB

ONeKTPOHHbIe unudpoBbIe

Ne OdaTta
n/n Tema ypoka Bcero KoHTponbHbie | [lpaktuyeckue M3yyeHNs o6pasoBaTenbHble
paboThbl paboTbl pecypchbl
OnpegeneHne
1 TPUrOHOMETPUYECKNX 1 Bubnmnoteka LIOK
dyHKumn yrnos ot 0° go https://m.edsoo.ru/8a1424bc
180°
2 dopmyrnbl NpuBeaeHUs 1
3 Teopema KOCMHYCOB 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCMHYCOB 1
5 Teopema KOCMHYCOB 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a142d5e
6 Teopema cuHycoB 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a142e8a
7 Teopema cuHycoB 1
8 Teopema cuHycoB 1
HaxoxaeHue OnuH CTOpoH
9 n BeJ'IMVfI'VIH er'JIJ'OB ’ 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a1430b0
TPEeyroribHNUKOB
10 PeweHne TpeyronbHMKoB 1 Bubnuoteka LIOK
https://m.edsoo.ru/8a142ac0
11 PeweHne TpeyronbHnKos 1 Bubnuorexa LIOK
https://m.edsoo.ru/8a142ac0
12 PeweHne TpeyronbHnKos 1 Bubnuorexa LIOK

https://m.edsoo.ru/8a142ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

Bubnmnoteka LIOK

13 Pelerue TpeyronbHukos https://m.edsoo.ru/8a142ac0
lMpakTnyeckoe NpUMeHeHN
14 TepoapeM ::H;)c(:aospvl e Bubnuorexa LIOK
https://m.edsoo.ru/8a142c3c
KOCUHYCOB
[MpakTnyeckoe NnpumMeHeHne
15 TEeopeM CUHYCOB U
KOCMHYCOB
Y https://m.edsoo.ru/8a14392a
TPEYrosibHUKOB
17 MoHaTMe o Bubnmnoteka LIOK
npeobpasoBaHun Nnogobus https://m.edsoo.ru/8a143ab0
CoOTBETCTBEHHbIE
18 3NeMeHTbl NoJO0OHbIX Bubnmotexa LIOK
https://m.edsoo.ru/8a143de4
curyp
CooTBeTCTBEHHbIE
19 3nemMeHTbl NOA0OHbIX
curyp
Teopema o0 nponsBeaeHUn
OTPE3KOB X0opA4d, Teopema o
20 npzmaaep,eHsﬁ OTpep3KOB Bubnmorexa LIOK
https://m.edsoo.ru/8a14406e
CEKyLLUX, Teopema o
KBagpaTe KacaTenbHOn
Teopema 0 nponsBeneHUn
21 OTPE3KOB X0Opf4, TeopemMa o Bubnmnoteka LIOK

npon3eBeaeHnn OTpe3KoB
CeKyuliunx, Teopema o

https://m.edsoo.ru/8a1441a4



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4

KBagpaTe KacaTenbHOn

Teopema 0 npon3BegeHUn
OTPEe3KOB XOpA, Teopema o

Bubnmnoteka LIOK

22 MIPOUIBEACHMN OTPESKOB https://m.edsoo.ru/8a1442da
CekyLmx, Teopema o
KBagparte KacaTenbHOn
[MpuMmeHeHne Teopem B

23 p(SLLIeHVIVI reomeTSquCKmx Bubnmorexa LIOK

https://m.edsoo.ru/8a143f06
3agad
MpumeHeHne Teopem B
24 ngLIeHI/II/I reomeTSquCKmx Bubnmorexa LIOK
https://m.edsoo.ru/8a1443fc
3agad
MpumeHeHne Teopem B
25 pgmeval reomeTSquCKmx Bubnmorexa LIOK
https://m.edsoo.ru/8a144578
3agad
KoHTponbHas paboTa no
Teme "lNpeobpasoBaHue
26 nop,o6|/|£ MeFT)pmquKme Bubnmorexa LIOK
https://m.edsoo.ru/8a1447a8
COOTHOLLIEHNSA B
OKpY>XHOCTH"
OnpepeneHne BEKTOPOB.

o7 dunsnyecknin n Bubnmnoteka LIOK
reoMeTpU4EeCKNn cMbicn https://m.edso0.ru/8a144960
BEKTOPOB

NOXXEHWE U BblYNTaHU
28 SesToEoseyMHomeH?/le ’ Bubnuorexa LIOK
’ https://m.edsoo.ru/8a144a8c
BEKTOpPA Ha YMCIo
29 CnoxeHune n BblunTaHmne BubnuoTteka LIOK



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c

BEKTOpPOB, YMHOXEHNE
BEKTOpPa Ha 4Yncro

https://m.edsoo.ru/8a144d52

CrnoxeHune n BbliMTaHME

30 BEKTOPOB, YMHOXeHne
BEKTOpPA Ha 41CIo
PasnoxeHune BekTopa no
31 OBYM HEKONMHeapHbIM
BEKTOpam
32 KoopauHatbl BekTOopa Bubnmorexa LIOK
https://m.edsoo.ru/8a144fbe
CkansipHoe npou3BeneHne
33 BEKTOPOB, €ro NpuMeHeHNe Bubnmnoteka LIOK
ONS HAaXOXAEeHUs ONVH U https://m.edsoo.ru/8a14539c
yrnos
CkansipHoe npou3BeneHne
34 BEKTOPOB, €ro NpuMeHeHne Bubnnoteka LIOK
ONA HAXOXAEHNA ONVH U https://m.edsoo.ru/8a14550e
yrnos
35 PeweHnue 3apay c Bbubnuoteka LIOK
NOMOLLIbHO BEKTOPOB https://m.edsoo.ru/8a144c3a
36 PeweHnue 3apay c Bbubnuoteka LIOK
NOMOLLIbHO BEKTOPOB https://m.edsoo.ru/8a1458c4
37 MprMMeHeHne BEKTOPOB A5
pelweHns 3agay Pu3smnku
38 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme "BekTopb!" https://m.edsoo.ru/8a145b08
39 [exkapToBbl KOOpAUHATLI

TOYeK Ha MJI0CKOCTU



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

Bubnmnoteka LIOK

40 YpasHeHue npamoy https://m.edsoo.ru/8a145c48
41 YpaBHeHue rnpsimon
42 YpaBHeHME OKPY>KHOCTU Bubnuotexa LIOK
https://m.edsoo.ru/8a14635a
KoopauHaTbl Touek
43 nepggequMﬂ OKPY>XHOCTU Bubnmorexa LIOK
. https://m.edsoo.ru/8a146620
N NpsiMon
MeToa koopavHaTt npu
44 peLleHnn reoMeTpU4eCcKnxX
3agay, NpakTUYecknx 3agad
MeTopa KoopAanHaT npu
45 peLleHnn reoMeTpU4eCcKnx
3agay, NpakTUYecknx 3agad
MeTopa KoopanHaT npu
46 peLleHnn reoMmeTpn4eCcKnx
3agad, NpakTUYecknx 3agad
KoHTponbHas paboTa no
47 Temep“,D,eKapTcF))Bbl Brbnmoreka LIOK
. https://m.edsoo.ru/8a146e0e
KOOpAMHATBLI Ha NSTIOCKOCTK
lMpaBunbHblE
48 MzoroerJ'leMKVI Bubnuotexa LIOK
’ https://m.edsoo.ru/8a146fda
BblYUCMIEHME MUX ANTIEMEHTOB
49 Yncno 1. nuHa BubnuoTteka LIOK
OKPY>XHOCTU https://m.edsoo.ru/8a1472c8
50 Yncno 1. nuHa BbubnuoTteka LIOK
OKPY>XHOCTM https://m.edsoo.ru/8a14714c
51 [nvHa ayru oKpy>KHOCTH



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

Bubnmnoteka LIOK

52 PaagvaHHas mepa yrna https://m.edsoo.ru/8a14714c
53 Mnowanb kpyra, cekTopa, Bubnuoteka LLOK

cerMeHTa https://m.edsoo.ru/8a147426
54 Mnowanb kpyra, cekTopa, Bubnuoteka LLOK

cermeHTa https://m.edsoo.ru/8a147750
55 Mnowanb kpyra, cekTopa, Bubnuoteka LLOK

cermeHTa https://m.edsoo.ru/8a147750
56 [MoHsaTME 0 ABMXKEHUU Bubnnoteka LIOK

NAOCKOCTU https://m.edsoo.ru/8a147c82
57 MapannenbHbI NepeHoc, Bubnnoteka LIOK

NnoBOPOT https://m.edsoo.ru/8a147f16
58 MapannenbHbI NepeHoC, Bubnmnoteka LIOK

NnoBOpPOT https://m.edsoo.ru/8a147f16
59 MapannenbHbIn NepeHoc,

noBOpPOT
60 MapannenbHbIn NepeHoc,

NnoBOpPOT
61 MpumeHeHne aBMxKeHUn Bubnmnoteka LIOK

npu peleHun 3agay https://m.edsoo.ru/8a1480e2

KoHTponbHas paboTa no

Temam "lpaBunbHble
62 MHOTIOYrONbHUKN.

OkpyXHOCTb. [IBMXEeHUS

nsockocTn”

lMoBTOpEHNKE, o6o6LueHv1e, Bu6nvoTeka LIOK
63 cuctemaTtmaauusi 3HaHuN.

N3mepeHune

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

reoMeTpUYEeCKMUX BENNYMH.
TpeyronbHUKK

64

MoBTOpEHMe, 0600LLEHNE,
cucTemaTusauus 3HaHUN.
MapannenbHbie 1
nepneHankynsipHble
npsiMble

Bubnuoteka LLOK
https://m.edsoo0.ru/8a148650

65

MoBTOpeHne, obobLeHne,
cuctemMaTm3aumna aHaHun.
OKpY>XHOCTb U KpyT.
'eomeTpuyeckune
NnocTpoeHus. Yrnbl B
OKPY>XHOCTM

66

MoBTOpeHne, 06obuLieHNe,
cuctemMaTmnsaums 3HaHuUN.
BnucaHHble n onucaHHble
OKPY>KHOCTU
MHOrOYronbHNKOB

67

MToroBasi KOHTposbHas
paboTa

Bubnmnoteka LIOK
https://m.edso0.ru/8a148920

68

MoBTOpeHme, 0600LLEHNE,
cuctemMaTm3aauunsa aHaHumn

OBLUEE KONMYECTBO YACOB
Nno NnPOrrPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM NPOMPAMMbI

7 KNACC

Kon
npoBepsieMoro
pesynbTaTta

6

6.1

6.2

6.3

6.4

6.5

NMpoBepsieMble npeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTeribHOM NporpamMmmbl OCHOBHOIO
obLero o6pasoBaHus

"eomeTpus

PacnosHaBaTb  M3y4YeHHble  reomMeTpuyeckne  ourypsl,
onpefenaTb MX B3auMMHOE pacrosfioxeHne, usobpaxatb
reomeTpuyeckne urypbl, BbIMOMHATE YepPTEXM MO YCIOBUIO
3agaun. Miamepatb NIMHENHbIE U YrIoBble BeNUYMHbLI. PewaTtb
3aZlayM Ha BblYUCNEHUE ONNH OTPE3KOB U BENMUYNH YIioB

Henatb rpyOyld OLEHKY JIMHEWHbIX W YIMOBbIX BENNYMH
npegMeToB B pearlbHOM >KM3HW, pa3MepoB MNPUPOAHbIX
obbekToB. Pasnunyatb pasmepbl 3TUX OOBEKTOB NO MOPSAKY
BENNYMHDI

CTpOI/ITb YepTexun K reomeTpn4eCkmmMm 3agadam

Monb3oBaTbCs  MpU3HaKaMu paBeHCTBA  TPEeYroflbHUKOB,
MCnonb3oBaTb MNPU3HAKW W CBOWCTBA paBHOGEOPEHHbIX
TPEYronbHMKOB NpU peLleHnn 3agay

rlpOBO,EI,I/ITb lormdyeckme paccyxgeHmda C UCnoJsib3o0BaHNEM

reoMeTpUYECKNX TEOPEM

6.6

6.7

6.8
6.9

Monb3oBaTbCs  NpPUM3HAKaMU  PaBEHCTBA  MPSIMOYrOfbHbIX
TPEYronbHMKOB, CBOWCTBOM MeAuaHbl, MNPOBEAEHHOW K
TMNOTEHY3€ MNPSIMOYTONIbHOrO  TPEYrofibHWKa, B peLleHuu
reoMeTpuYecKMX 3agad

Onpenensatb napannenbHOCTb MNPAMbIX C MOMOLLbIO YIIIOB,
KoTopble obpasyeT ¢ HumMm cekywad. Onpegensatb
napannesibHOCTb MPSAIMbIX C MOMOLLBIO paBEHCTBa PacCTOAHUN
OT TOYEK O4HOW NPSAMOWN A0 TOYEK ApYron NpsMon

Pewartb 3agayun Ha krneTt4aToi bymare

HDOBOﬂ,VITb BbIHYUCITIEHNA N HAXOOUTb YUCIIOBbIE U 6yKBeHHbIe




3HayeHUs1  yrnoB B TEOMETPUMYECKMX  3ajadax ¢
NCMOMb30BaHMEM  CYMMbl  YIFIOB  TPEYrOfbHUMKOB U
MHOrOYroflbHMKOB, CBOWCTB  yrrnoB, 06pa3oBaHHbIX Mpu
nepeceyeHnn AByX napannenbHblX NpsiMbIX cekyllen. Pelwatb

npakTn4yeckne 3agayvn Ha HaxoxageHune yrrios

6.10

Brnagetb MNOHATMEM reoMeTpuyecKkoro Mecrta ToyeK. YMeTb
onpenenaTb BuccekTpucy yrna 7 cepeanHHbIN
nepneHauKynsap K oTpesky Kak reoMeTpuyeckne mecra Tovek

6.11

dopmynunpoBaTb onpeaeneHns OKPY>KHOCTU U Kpyra, XOpAbl U
AvamMeTpa OKPY>KHOCTU, NONb30BaTbCA MX CBOMCTBaMU. YMETb

NPUMEHSITb 3TW CBOMCTBA NPW peLLeHnM 3aaa4

6.12

6.13

Brnagetb NOHATMEM  ONUCAHHOM  OKOMO  TPeyroSibHUKa
OKPYXHOCTWU, YMeTb HaxoauTb eé ueHTp. [lonb3oBaTbCs
dakTaMm O TOM, YTO OMCCEKTPUCbI YIMOB TpPEYyrosfibHUKa
nepecekarTcss B OQHOW TOYKE, U O TOM, 4YTO CepeauHHble
nepneHauKynsapbl K CTOpOHaM TPeyrofibHUKa nepecekarTcs B
OJHOW TOYKe

BrageTtb NMOHATUEM KacaTenbHOn K OKPY>XHOCTW,
Nnofb30BaTbCS TeopeMon o] nepneHanKynsipHOCTH
KacaTesnibHOM U paguyca, NPOBELEHHOIO K TOYKe KacaHus

6.14

6.15

8 KNNACC

Kop
npoBepsAaemMoro
pe3ynbTaTta

Monb3oBaTtbcs npocTenLInMmn reomMeTpuyecKumMm

HepaBeHCTBaMU, MNOHMUMATb UX I'IpaKTI/I‘-IeCKI/Iﬁ CMbICI

HDOBO,EI,I/ITI: OCHOBHble TreomMeTpunyeckme nocTpoeHna cC

MOMOLLLbIO LIMPKYNS U NIMHEKN

NMpoBepsieMble npeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTeribHOM NporpamMmmbl OCHOBHOIO
ob6wero o6pasoBaHus

6

eomeTpus

6.1

PacnosHaBaTtb OCHOBHble BWUAbI ‘-IeTpréxyFOJ'leVIKOB, nx
3aneMeHTbl, Nofb30BaTbCA WX CBOMCTBaAMU npmn peweHnmn
reoMmeTpnyeckmnx sagad

6.2

MpuMeHATL cBoncTBa TOYKU nepece4vyeHus mMeauaH




TpeyronbHuKa (LeHTpa Macc) B peLleHumn 3agad

6.3

Bnagetb noHATMEM cpedHeh NMHUM - TpeyronbHukKa U
Tpaneuun, TMPUMEHATb WX CBOWCTBA MNpU  peLueHuu
reomeTpuyecknx 3agad. lNonb3oBatbca Teopemon daneca wu
TeopemMou O NPONOpLUMOHaIIbHbIX OTPe3Kax, NPUMEHSTb UX NS

pelweHna npakTn4ecknx 3agad

6.4

6.5

6.6

MNpuMeHATb Npu3HakM NoJobus TPeyronbHUKOB B peLLeHUM
reoMeTpuYeckmx 3agad

Monb3oBatbca  Teopemon  [Mudparopa Ona  pelueHus
reomMeTpudecknx 1M npaktmyeckux  3agad.  CtpouTb
MaTeMaTU4ecKylro  Moenb B MNpakTUYeCcKMX  3agadax,
CaMOCTOATENBHO aenatb yepTéx n Haxo4uTb
COOTBETCTBYHOLLME OSTUHbI

BnageTtb noHATUSIMU CMHYyCa, KOCMHYCa N TaHreHca OCTporo
yrna npAaMoyrosyibHOro TpeyroJibHuKa. Monb3oBaTbCa 3TUMKU

NOHATUAMU ONA peLlleHnA NpakTn4eckmnx 3aaav

6.7

6.8

Bbluncnsatb (pa3nuyHbIMK crnocobammn) nnowanb
TpeyrosibH1Ka 1 NNoLwaan MHOroyrofnbHbIX uryp (Nonb3yschb,
roe Heobxoammo, KamnbKynsTopom). MNMpUMEHATb NOonyYeHHble
YMEHUs B NpakTUYECKMX 3adadax

Brnagetb NOHATUMAMW BMUCAHHOIO UM UEHTpanbHOro yrna,
NCnonb30BaTb TEOPeMbl O BMUCaHHbLIX Yyrnax, yrnax mexay
xopgamu (Cekyimmn) 1 yrie mexgy kacaTteflbHOM U XopOou
npu peLLeHnn reomeTpu4ecknx sagad

6.9

Bnagetb  MOHATMEM  OMUCAHHOMO  YeTbIPEXYronbHUKa,
NPUMEHATbL CBOWCTBA OMUCAHHOIO YeTbIPEXYronbHUKa Mpwu
pelleHun 3agay

6.10

9 KIACC

MpPUMEHATL MONYyYeHHble 3HAHMS Ha MNpPaKTUKe — CTPOUTb
maTteMaTuyeckme MOAenu Ans 3agadvy peanbHON XXU3HU U
NMPOBOAMTL COOTBETCTBYIOLUME BbLIYMUCIEHUS C NPUMEHEHMEM
nogobuss n TpuroHomeTpum (NOMnb3yscb, rae HeobxoauMmo,

KanbKynsTopom)



Kon
npoBepsieMoro
pesynbTaTa

NMpoBepsieMble npeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTesibHOW NporpaMmmMbl OCHOBHOIO
obLero o6pasoBaHus

6

'eomeTpus

6.1

6.2

6.3

3HaTb  TpUroHoMeTpuyeckne  YHKUMM  OCTPbIX  YIIIOB,
HaxoAuTb C  MX  TOMOLLbIO  pasfuyHble  3rEMEHTbI
NPSAMOYIOSIbHOrO TPeYyrofibHUKa («peLleHne npsiMOYrofibHbIX
TPEyronbHUKOB»). HaxoanTb (C NOMOLLBIO  KanbKynaTtopa)

ONMNHbI 1 yTrbl A5NA HeTabnNYHbIX 3HAYEHNI

Monb3oBaTtbcs (bopmynaMM npumBegeHnA 1M OCHOBHbIM
TPUroHomeTpn4yeCcknm TOXOECTBOM and HaxoXaeHnd

COOTHOLLEHNN mMexagy TPUroHoMeTpn4eCKMMmn BermM4nHamm

Wcnonb3oBaTb TEOPEMbl CMHYCOB W  KOCWHYCOB  Afis
HaxoXaeHus PasnnYHbIX 3MEMEHTOB TpeyronbHuka
(«pelueHe TpeyroribHMKOB»), MPUMEHSTb MX NPU peLleHun

reoMmeTpnyeckmnx sagad

6.4

Bnapetb NOHATUAMU npeobpasoBaHus nopobus,
COOTBETCTBEHHbIX 3N1eMEHTOB NoAo06HbIX duryp.
lMonb3oBaTbCcA cCBOMCTBaMU NO4OOUA MPOU3BOSBLHBLIX GUryp,
YMEeTb BbIMMCNATb AOJIMHbI U HaxoauTb YrAbl Yy MNOAOGHbIX
Guryp. [lpuMeHATb cBOWCTBA NoAOOMS B MPAKTUYECKUX
3afjavyax. YMeTb NpuvBOAUTbL NpuMepbl NoAobHbIX duryp B

OKpy>KatolLLleM Mupe

6.5

Monb3oBaTbCA TeopeMamm 0 NPOU3BEAEHNM OTPE3KOB XOpA, O

npov3BeaeHM OTPE3KOB CEKYLLUNX, O KBaApaTe KacaTenbHOW

6.6

6.7

[Monb3oBaTbCcA BeKTOpaMu, MOHMMAaTb UX FeOMeTPUYECKUn U”
PU3MYECKUA  CMbICIl, TMPUMEHATb UX B peLleHuun
reoMeTpu4ecknx n pmsndeckunx 3agad. NpumMeHsTe ckansapHoe
npou3sefeHNe BEKTOPOB AN HaXOXOeHUsS ANUH U YroB

Monb3oBaTbCA  METOAOM  KOOpAWMHAT  Ha  MNIOCKOCTW,
NPUMEHATb €ro B peLleHUn reoMeTPUYECKNX N MPaKTUYECKUX

3ajad




6.8

6.9

6.10

BnageTb noHATUSAMU npaBuJibHOro MHOIOyrosibHMKa, AOJ1MHbI
OKPYXHOCTU, OJMMHblI OYIrn OKPYXHOCTU U pa,D,MaHHOVI Mepbl
yrna, ymMmeTb BbIHUCNATL nMNowalb Kpyra un ero yacTten.

MpUMeEHATb NOMyYeHHbIe YMEHWsI B NPaKTUYECKMX 3adadax

HaxoouTb ocu Mnu UEeHTpbl cUMMETpUM curyp, NpUMEHSITb

OBMXEeHUA NIOoCKOCTU B I'IpOCTGVILIJVIX cnyyaax

MPUMEHATb MONYYEHHbIE 3HAHMS Ha MNPaKTUKe — CTPOUTb
maTteMaTuyeckme MOAenn Ans 3agadvy peanbHON XKU3HU U
NPOBOAMTL COOTBETCTBYIOLUME BbLIYMUCIEHUSI C NMPUMEHEHMEM
nogobust 1 TpUroHomeTpudecknx cyHKUMA (Nonb3yscb, rae

HeobX0AMMO, KarbKynsaTOPOM)



NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

7 KINACC

Koa

MpoBepsemMbIi anemMeHT coaepXXaHus

'eomeTpus

6.1

HayanbHble NOHATUA reomeTpumn. Touka, Nnpsamas, OTpes3okK, fyd. Yron.
Buabl yrnos. BepTukanbHble M CMeXHble yrnbl. buccektpuca yrna.
JlomaHas, MHoroyronbHuK. MNapannenbHOCTb U NepneHauMKynsapHOCTb

NpsIMbIX

6.2

6.3

CummeTpuyHble urypbl. OCHOBHbIE CBOWCTBA OCEBOW CUMMETPUM.
Mpymepbl CUMMETPUN B OKpYKatoLLLeM MUpe
OCHOBHblEe  MOCTPOEHUA C MOMOLBLID  LUMPKYNS U JIMHEWKW.

TpeyronbHuk. BeicoTa, megmaHa, buccekrpuca, nx CBoMCTBa

6.4

6.5

PaBHOGeOpEHHbIN N PaBHOCTOPOHHUN TPEYronbHUKN. HepaBeHCTBO
TpeyrosibHuKa
CeonctBa M npusHakM paBHOOeApPEeHHOro TpeyrosibHuka. [MpuaHakm

paBeHCTBA TPEYrofbHMUKOB

6.6

CeoiicTBa M nNpu3HaKM napannenbHblX MpsmMbix. Cymma  yrnos

TpeyronbHuka. BHelHme yrnbl TpeyronbHuKa

6.7

6.8

6.9

MpsmoyronbHbI TpeyronbHUK. CBOMCTBO MeaMaHbl MPsiMOYrofibHOro
TpeyronbHUKa, NpPoBeEHHOM K runoTeHyse. [lpu3Haku paBeHCTBa
NPSMOYrOSibHbIX TPEYronbHUKOB. [1psAMOYronbHbIN  TPEYrofibHUK C
yrnom B 30°

HepaBeHcTBa B  reoMeTpuu:  HEpPaBEHCTBO  TPEeYrofibHuKa,
HepaBeHCTBO O [AJfIMHE JIOMaHoW, TeopemMa O O6onblueM yrrie u
Gonbluen CTOpoHe TpeyronbHuKa. NepneHanKynsap u HaknoHHas

FeomeTpuyeckoe MecTo Todek. BuccekTpuca yrnma v cepeavHHbIN

neprneHauKynsip K oTpe3Ky Kak reoMeTpuyeckme Mecra Touek

6.10

OKpy>XHOCTb M Kpyr, xopga W AnameTp, ux cBonctea. BsaumHoe
pacrnonoXeHne OKPY>XHOCTU M npsimon. KacatenbHas M cekywasa K

OKPY)XHOCTW

6.11

Opr)KHOCTb, BNMnMCaHHada B  Yrors. BrnmcaHHaa wn onucaHHasqa




OKPYXHOCTU TPEYroJibHMKa

8 KITACC
Kop lNMpoBepsieMbIN 3fIeMEHT cofepKaHUA
6 'eomeTpus
6.1 YeTbipéxyronbHuku. MNapannenorpamm, ero npusHakm n cBOMCTBa
6.2 MpsimoyronbHWK, poM06, KBagpaT, UX NPU3HaKM U CBOMUCTBA
6.3 Tpaneuusi, paBHOOOKaa Tpaneuusi, €€ CBOWCTBA W MNPU3HAKMW.
' MpsimoyronbHas Tpaneuns
6.4 MeTton ynBoeHna MefuaHbl. LleHTpanbHas cummeTtpus. Teopema
' daneca n TeopemMa 0 NPONOPLUNOHAITbHBIX OTPE3Kax
5 CpegHue nuHMM  TpeyronbHuMka W Tpaneuun. LeHTp macc
o TpeyronbHuKa
Mogobue  TpeyronbHUKOB, KO3UUMEHT nogobus. [pusHaku
6.6 nogobusa TpeyronbHukoB. [lpumeHeHne nogobua npu  pelueHun
npakTuyecknx 3agad
6.7 dopmynbl gns nnowagn TpeyrorbHUKa, napannenorpamma, pomba m
' Tpaneuum
CeowicTBa nnowiagen reomeTtpmyeckmx guryp. OTHOWEHME nnowaaen
68 noao6HbLIX puryp
BbluncneHne nnowagen TpeyronibHUKOB W MHOTOYroSibHUKOB Ha
69 kneTyaTton bymare
6.10 Teopema lNudparopa. NpumeHeHne Teopemsbl [Nndaropa npu peLueHnm
' npakTU4eckmx 3agad
CWHYC, KOCWHYC, TaHreHC OCTPOro yrna  npsiMOYrosibHOro
6.11 TpeyronbHuKa. OcHoBHoOEe TPUroHoMeTpuyeckoe TOXOEeCTBO.
TpuroHomeTpudeckue gyHkumm yrinos B 30°, 45° n 60°
6.12 BnucaHHble W UeHTparbHble YrMbl, Yron Mexay KacaTenbHOW WU
' XOpOoW. Yrnbl Mexay XopaamMmun u cekyLmnmm
6.13 BrnncaHHble 1 onucaHHbIe YEeTbIPEXYroNnbHUKN
6.14 B3anmHoe pacnonoxeHne oByx OKpyXHocTen. KacaHue oKpy>XHOCTen.

O6wwme kacaTenbHble K ABYM OKPY>XHOCTAM




9 KINACC

Kop MpoBepsieMbIn 3neMeHT coaepKaHusA
6 leomeTpus
6.1 CuHyc, KocuHyc, TaHreHc yrmoB oT 0 pgo 180°. OcHoBHOe
' TPUroHOMETpUYecKkoe ToxaecTso. dopmynbl NpUBeaeHNS
PeweHune TpeyronbHukoB. TeopemMa KOCUHYCOB W TeopemMa CUHYCOB.
6.2 PeleHne npaktnyeckux sagay ¢ UCNosrib30BaHNEM TeOpeMbl KOCUHYCOB
N TeopeMbl CUHYCOB
6.3 MpeobpasoBaHne nogobus. NMNogobne COOTBETCTBEHHbLIX 3NEMEHTOB
6.4 Teopema o npousBedeHUN OTPE3KOB XOpA, TeopeMbl O npou3seneHumn
' OTPE3KOB CEKYLLMX, TeOpeMa O KBagpaTe KacaTefbHOM
Bektop, pgnvHa (Mogynb) BeKTOpa, COHanpaBfeHHble BEKTOpbI,
6.5 NPOTMBOMNOJSIOXKHO HanpaBfieHHbIE BEKTOPbI, KONNIMHEAPHOCTb BEKTOPOB,
' paBEeHCTBO BEKTOPOB, ornepauuu Hag BekTopamu. PasnoxeHne BekTopa
no ABYM HEKOSNIMHEeapHbIM BEKTOpaM
6.6 KoopamHatel  Bektopa. CkanspHoe  Npou3BedeHMe  BEeKTOpOB,
' NpUMEHeHne A5 HaXOXAEHUS OMVH U YINoB
[ekapToBbl KOoOpAMHATbl Ha MNIIOCKOCTW. YpaBHEHUS MNPSAMON U
6.7 OKPY>XHOCTM B KOoOpAuHaTax, fnepecedYeHne OKPYXXHOCTEM WU MPSMbIX.
MeTopg koopAanHaT U ero NPUMeEHeHne
6.8 [MpaBuribHbIE MHOrOYrofnbHUKN
6.9 [nvHa okpyxXHocTu. 'pagycHas U pagvaHHasa Mepa yrna, BbluUcreHue
' OJIMH QYT OKPYXXHOCTE
6.10 Mnowagb Kpyra, cektopa, cCermeHTa
6.11 [BWXEeHNs1 NNOCKOCTU U BHYTPEHHME CUMMETPUN OUryp (dnemeHTapHble

npegcrasnenus). MapannensHbli nepeHoc. NosopoT




NMPOBEPAEMbIE HA OI'S NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30BATEJIbHOMN NPOMPAMMbI OCHOBHOIO
OBLLUEIN0 OBPA30OBAHUA

Kon
npoBepsieMoro
TpeboBaHuA

MpoBepsieMble TpeboBaHUA K NpeAMEeTHbIM pe3ynbTatam
OCBOEHUNSA OCHOBHOM OOpa3oBaTeNibHOW NporpamMmbi
OCHOBHOro ob6Lero o6pasoBaHua Ha ocHoBe ®PI'OC

YmeHve ornepupoBaTb NOHATUSAMMU: MHOXX€eCTBO,
NMOAMHOXECTBO, OMNepauuM Hag MHOXecTBaMu; YMeHue
onepupoBaTb MNOHATUSIMU: rpadd, CBSA3HbIA rpad, Aepeso,
UMK, TNPUMEHSTb WX NpU  pelleHnun 3agad; yMeHue
NCcrnonb3oBaTb rpaguyeckoe npeacTaBneHMe MHOXECTB Ans
ONMUCaHUs pearbHbIX NPOLIECCOB W SIBMIEHUIA, MPU peLleHun
3afad U3 gpyrux y4ebHbIx npeamMeToB

YMeHne onepupoBaTb MOHATUMAMW: ONpeferieHMe, akcmoma,
Teopema, 4OoKa3aTenbCTBO; YMEHWEe pacrno3HaBaTb UCTUHHbIE
N TJIOXHble  BbICKasblBaHUsl, MpMBOAUTL  MNpUMEpPbl W
KOHTPNpUMEpPbI, CTPOUTbL  BbICKA3biBaHNUA W  OTpULAHUSA
BbICKa3bIBaHWUM

YMeHne onepupoBaTb MOHATUAMWU: HaTypanbHOE 4uCho,
NPOCTOE N COCTABHOE YMCIIO, AENIMMOCTb HaTypasibHbIX Yncen,
NPU3HaKM OefIMMOCTK, Lenoe 4Yucro, MoAgynb 4ucna,
obblkHOBEHHast Apobb W gecATudHas ApoOb, CTaHOapTHbIN
BUA 4ucCra, paumoHanbHOE 4MCro, uppauuoHanbHoe 4ucro,
apumMeTU4Yeckun KBagpaTHbI KOPEHb; YMEHWE BbIMOMHATb
OEeNCTBUS C Yucramu, cpaBHMBATbL M ynopsgoyMBaTh vucna,
npeacTaBnNATb YMCra Ha KOOPAMHATHOW MPAMOM, OKPYIATb
yucna; ymeHuve pfenatb MPUKMOKY W OUEHKY pesyrnbTaTta
BbI4YNCIIEHUN

YMeHne onepupoBatb MOHATUAMU. CTEMEHb C  LenbiM
nokasaterneMm, apudMeTU4ecKun  KBagpaTHbIM  KOPEHb,
MHOrouneH, anredbpandeckas apobb, TOXAECTBO; 3HAKOMCTBO
C KOpHEM HaTyparnbHOW cTeneHu 6onblle eouHuUbl; YMEeHne
BbIMNOMNHATL pacyeéTbl No dpopmMyram, npeobpasoBaHus LenbiX,

APOBHO-paLMOHanbHbIX BblpaXKEHUN N BbIPAXXEHWUIA C KOPHSIMM,




pas3fio’keHne MHorodrnieHa Ha MHOXWUTeriM, B TOM 4ucre C
ncnosib3oBaHNeEM d)opmyrl pPa3HOCTN KBadpaToB W KBadparta

CYMMbI U pa3HOCTH

YMeHve onepupoBaTb MNOHATUSIMU: YUCIIOBOE pPaBEHCTBO,
ypaBHEHNe C OOHOW NepeMeHHOW, YMCIOBOE HepaBEHCTBO,
HEPaBEHCTBO C MNEepPeMEeHHON; YMeHWe pellatb JNIMHEWNHbIE U
KBagpaTtHble YypaBHEHUs, ApOOHO-paLMOHanbHble ypaBHEHMUS C
OAHOW MEepPeMEHHON, CUCTEMbl OBYX FMHEWHbIX YpaBHEHWUN,
NNHENHbIE HepaBEeHCTBA W WX CUCTEMbI, KBagpaTHble U
ApOOHO-paUMoHarnbHble HEpaBeHCTBA C OQHON NEPEMEHHON, B
TOM 4ucre nNpu peweHun 3agady u3 pyrux npeameToB U
NpakTUYecKnx 3agad; yMeHue WCMNoNb30BaTb KOOPAMHATHYIO
NPAMYH0 W KOOPAMHATHYK MMIOCKOCTb AN n3obpaxeHus

peLleHnin ypaBHEHUN, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTb  MOHATUAMWU.  OYHKUMS,  rpadounk
DYHKUMKN, HynM  YHKUUKW, MNPOMEXYTKM 3HAKOMOCTOSIHCTBA,
NPOMEXYTKM BO3pacTaHusi, YyObiBaHMs, Haubonblee wn
HaMMeHbLLee 3Ha4YeHus QYHKUMK, yMeHMe OonepupoBaTb
MOHATMAMMK:  NpsiMas  MNPOMOPLMOHANbHOCTb,  JIMHENHAS
dYyHKUNA, KBagpaTuyHas dyHKUNS, obpaTtHas
NpPonopLuMOHanbHOCTb, napabona, runepbona; ymeHue
CTpOUTb rpacukn pyHKUUK, ucnonb3oBaTb rpadukn ans
onpefeneHnss CBOWCTB MNPOLIECCOB UM 3aBUCMMOCTEW, AOnS
peleHns 3agady u3 gpyrmx yv4ebHbix NnpegMeToB U pearibHOu
XWU3HW; YMEHUe BblpaxaTb (popMynamm 3aBUCMMOCTU MEXAY
BENUYMHaAMU

YMeHue ornepupoBaTtb MOHATUAMWU: MNOCNeoBaTeNbHOCTb,
apudmMmeTnyeckas M reomeTpuyeckasi Mporpeccun; ymeHue
ncrnonb3oBaTb CBOWCTBA MocrnegoBaTenbHOCTeEN, (opMyrbl
CyMMbl M OOLLEro 4YneHa npu pelieHun 3agad, B TOM yucne

3agay 13 apyrux y4yebHbIX NpeamMeToB U pearnbHOM XXNU3HN

YMeHve pellaTb 3adauv pasHbiX TUMMOB (B TOM 4uUcne Ha
MPOLEHTbI, 40NN U YacTu, ABUXKEHUe, paboTy, LieHy TOBapoB U
CTOMMOCTb MOKYMOK W YCRyr, Hanoru, 3agayn m3 obnactu
ynpaBreHnst NNYHbIMU U CEMENHbIMM (hrHaHCaMK); yMeHue




COCTaBJIATb BblpaXXeHusd, ypaBHEHUA, HeEpaBEHCTBA N CUCTEMDbI
no ycrnosuvko 3agayvn, unccrnenoBartb MnoJiyd4eHHoOEe pelleHne u

oLeHMBaTb NPaBaonog06HOCTb NOMyYEeHHbIX Pe3ynbTaToB
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YMeHne onepupoBaTb MOHATUSAMU: burypa, Touka, OTPe30K,
npamMasi, nyd, riomaHasi, yron, MHOrOYrofilbHuUK, TPeYyrosibHUK,
paBHOGEAPEHHbIN n PaBHOCTOPOHHUM  TPEYroSibHUKMU,
NPSMOYTONbHbIA  TPEYronbHUK, MeamaHa, ©OuccekTpuca u
BbICOT@ TpeyrosibH1Ka, YeTblpEXYrofbHUK, Napannenorpamm,
pomO, NPsIMOYronbHUK, KBagpaT, Tpanewums; OKPYXHOCTb, Kpyr,
KacaTenbHasi; 3HaKOMCTBO C MPOCTPaAHCTBEHHbIMU dourypamu;
yMeHVe pewaTb 3agadn, B TOM u4ucrie u3 noBCeLHEBHOM
XW3HW, Ha HaxoXOeHue TreoMeTpUYEeCKUX BeNUYMH C
NPUMEHEHNEM U3YyYEeHHbIX CBOMUCTB (huryp 1 oaktos

YMeHne onepupoBaTb  MOHATUSIMU:  PaBEHCTBO  curyp,
paBEHCTBO TPEYronbHUKOB; napannenbHOCTb n
NepneHauKynspHOCTb  MPAMbIX, Yron  Mexay npsiMbIMu,
nepneHauKynsip, HakMoHHas, npoekuusi, nogobue uryp,
Nofo6GHble TPEYroNbHUKM, CUMMETPUS OTHOCUTENBHO TOYKU U
NpsIMOW; YMeHWe pacrno3HaBaTb PaBEHCTBO, CUMMETPUIO U
nogobue duryp, napannenbHOCTb U NeprneHanKyNspHOCTb

NPsSIMbIX B OKPY>KatoLeM Mupe
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YMeHue onepupoBaTtb MOHATUSMU: ANMHA, paccTosiHMe, Yron
(BenuuMHa yrna, CUHYC W KOCUMHYC Yrra TpeyrosbHuKa),
nnowagb; YMEHME OUeHMBaTb pasMepbl MNPeaMeToB U
OObEeKTOB B OKpYXallleM Mupe; YMeHue MpPUMEHsITb
dopMynbl nepumeTpa U NMOLWaAM MHOFOYroNbHUKOB, AMVHbI
OKPY)XHOCTM W nnowaan kpyra, obbema npsiMOYyrofbHOro
napannenenunena; yMeHue npuMeHsTb NPU3HaKM paBeHCTBa
TPEYronbHWKOB, TEOPEMY O CyMMe YIfoB TpeyrosbHuKa,
Teopemy Mudaropa, TPUrOHOMETPUYECKNE COOTHOLLEHUS ANst

BblMUCIIEHNA OJINH, paCCTOFIHVIVI, nrowanen

12

YMeHvne wusobpaxaTtb nnockve curypbl M ux KoMOGMHauumM,
NMPOCTPaHCTBEHHbIE PUTypbl OT PYKW, C NMOMOLLbI YEePTEXKHbLIX
WHCTPYMEHTOB W 3MEKTPOHHbLIX CPeacTB MO TEKCTOBOMY WM
CMMBOJIbHOMY OMUCAaHMIO
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14

YMeHve onepupoBaTb MOHATUMSIMU: MPSMOYrofibHas cuctema
KOOPAMHAT;, KOOpPAMHATbI TOYKW, BEKTOP, CyMMa BEKTOPOB,
Nnpov3BedeHe BEKTOPA Ha YMCIO, CKansipHoe Npov3BeaeHve
BEKTOPOB; YMEHWNE MUCMNONMb30BaTb BEKTOPbI M KOOPAMHATLI ANS
NpeAcTaBneHns OaHHbIX U pelleHus 3agad, B TOM 4ucne u3
APYrUX y4ebHbIX NpeaMeToB U pearnbHOMN XXU3HU

YMeHve onepupoBaTb MOHSATUSIMU: CTONOMKOBbLIE U KPYroBble
Avarpammbl, Tabnuupbl, cpegHee apudgmMeTudeckoe, MeguaHa,
Hambonbllee U HauMeHbllee 3Ha4YeHWusi, pasMax YUCIIOBOro
Habopa; yMeHue  u13BnekaTb, WHTEpnpeTMpoBaTb U
npeobpasoBbiBaTb  MHOpPMaUMO,  MNpPeAcTaBieHHYld B
TabnMuax W Ha AuarpamMmax, OTpakalollyto CBOWCTBA W
XapaKTepUCTUKM pearnbHbiX MPOLECCOB U SIBMIEHWUIA; YMEHUe

pacno3HaBaTb N3AMEH4YMBLIE BEJIMHYUNHDBI B OKpYyXatoLllemM Munpe
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YMeHne onepupoBaTtb  MOHATUAMW:.  ClyYarHbIA  ONbIT
(crnyyamHbIn  3KCMEPUMEHT), anemeHTapHoe cobbiTne
(anemeHTapHbIM  UCXoA4) CryYamHOro onbiTa, CryvanHoe
cobbiTe, BEpoOATHOCTb  COOLITUSA;  YMEHMe  HaxoOuTb
BEPOSATHOCTM  CriyvauHbIX  cobbITui B Onbltax ¢
PaBHOBO3MOXHbIMW  dfieMEHTapHbIMU  COObITUSIMU;  YMEHME
pewaTtb 3agayn MeTogoM OpraHM3oBaHHOro nepebopa u ¢
NCMNONb30BaHMEM MNpaBusia YMHOXEHUS; YMEHUe OLEeHMBaTb
BEPOSAITHOCTU pearibHbIX COBbLITUIA N ABNEHUIN, NOHMMAaTb POSib
NPakTU4YeCKNn [OCTOBEPHLIX M MasioBEPOSATHbIX COObLITUN B
OKpyXXaroLwemM Mupe U B XWU3HWU; 3HAKOMCTBO C MOHATUEM
HEe3aBUCUMbIX COObITUW; 3HAKOMCTBO C 3aKOHOM 60nbLUMX

Yyycesl n ero posyibio B MaCCOBbIX ABJTIEHUAX
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YMeHue BbiOnpaTb NOOXOOAWMKA WU3YYEHHbIM MeTon Ans
peweHns 3agadun, MpuBOAUTL NPUMEPLI MaTeMaTU4eCKUX
3aKOHOMEPHOCTEN B MNPUPOAE W  >KU3HW, pacno3HaBaTb
NnposiBNeHne 3aKOHOB MaTeMaTuKM B UCKYCCTBE, OMNUCbIBaTb
OTAENbHbIE BblgaloLMecs pesynbTaThbl, NOSlyYEHHbIE B X04e
pasBUTUA MaTemMaTuUKU KaK Hayku, npuBoauUTb NpUMepHI
MaTeMaTUYECKUX OTKPbLITUIA U UX aBTOPOB B OTEYECTBEHHOW U
BCEMWPHOWN UCTOpUN




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbLIX HA O3 MO
MATEMATUKE

Koa

MpoBepsiemMbIi anemMeHT coaepXXaHus
Yncna v BblMUCHEHUS

1.1 HaTtypanbHble 1 uenslie Yncna. lNpusHakn 0enmmocTn uenbix Yncen

15 OGbIKHOBEHHbIE W AOECATUYHblE Apobu, nNpoueHTbl, 6GecKoHeYHble
' nepvoanyeckve apobu

13 PaunoHanbHble yucna. ApudmeTnyeckme onepaumm ¢ paunoHanbHbIMU
' yncnamu

14 [encrButenbHble yucna. ApudmeTnyeckune onepauuu c
' AENCTBUTENbHBIMU YNCnamm

|5 MpnbnmxEHHbIE BbIMMCNEHMWS, NpaBunia OKPYrneHns, Npuknaka n oueHka
' pesynbTaTta Bbl4UCNEHUN

2 Anrebpanyeckune BblpaxeHus

2.1 BykBeHHbIE BblpaXeHus (BblpaXKeHUs1 C NEPEMEHHbIMM)

0o CteneHb C uenbiM nokasatenem. CTeneHb C pauynoHanbHbIM
' nokasatenem. CBOICTBA CTENEHU

2.3 MHoro4neHsol

24 Anrebpanyeckas apobb

o5 ApudmeTnyeckun KopeHb HaTypanbHoOM cTeneHn. [enctBua cC
' apudMEeTUYECKMMUN KOPHSMW HaTypanbHOM CTENEHM

3 YpaBHEHUS N HepaBeHCTBa

3.1 Llenblie n apobHo-paumoHanbHble ypaBHEHUS. CUCTEMbI M COBOKYMHOCTM
' ypaBHEHMIA

3.0 Llenbie ©n  gpobGHo-pauuoHarnbHble  HepaBeHcTBa. CucTeMbl WU
' COBOKYMHOCTW HEPABEHCTB

3.3 PelweHne TekcToBbIX 3aaau

4 Yncnosble nocrnegoBaTenbHOCTH

4.1 MocnepoBaTenbHOCTM, cNnocobbl 3agaHns NocnenoBaTENbHOCTEN

4.2 ApudmeTnyeckaa n reomeTpuyeckas nporpeccun. dopmyna CroXHbIX




NMPOLIEHTOB

5 DyHKUMNK
®dyHKuMA, cnocobbl 3agaHus  dyHKuun. padumk dyHkuun. Ob6nacTb
onpegerieHnss MU MHOXECTBO 3HadeHun QyHKumn. Hynn  yHKUMK.
5.1. [MpomMexyTkn 3HakonocTosHcTBA. [MPOMEXYTKM MOHOTOHHOCTU DYHKLINN.
Makcmmymbl U MUHUMYMbl  (pyHKUMKU. Hambonbluee M HauMeHbluee
3HayeHue (PYHKUUN Ha NPOMEXYTKe
6 KoopauHaTtbl Ha NpsiMoun 1 NSIOCKOCTH
6.1 KoopauHatHas npsimas
6.2 [lekapToBbl KOOPANHATLI HA NSIOCKOCTH
7 eomeTpus
7.1 "eomeTpuyeckune ourypbl 1 nX CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyronbHuKn
7.4 OKpyXXHOCTb 1 Kpyr
7.5 M3mepeHne reoMeTpruyecKknx BenmymH
7.6 BekTopbl Ha NnockocTu
8 BepodaTHOCTb 1 cTatuctuka
8.1 OnucatenbHasa ctatuctmka
8.2 BepodaTtHocTb
8.3 KombuHaTopuka
8.4 MHoxecTBa
8.5 Mpadobl




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUATbLI OANA YYEHUKA

METOAONYECKUE MATEPUAIbLI ONA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET
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