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YTBEPHKIAIO

Onpektop MBY «LLkona Ne 79»

Tapacosa M.A.

Mpukas Ne 230-1 O, ot 29.08.2025r

FEOMeTpMH KaK 04uH U3 OCHOBHbIX pa3aesioB LUKOJIbHOM MaTEMATUKMW, I/IMGIOLLI,MVI cBoel uenbto

06ecneynTb U3yyeHne CBOMCTB U pasmepoB GUryp, X OTHOLIEHMI 1 B3aMMHOE PACMONOMKEHME,

OMUPAETCA Ha JIOTMYECKYIO, A0Ka3aTe/IbHYIO INHNIO. LIeHHOCTb N3yYeHnA reoMeTpum Ha YPoBHe

OCHOBHOrIo 06LLI,EFO O6pa3OBaHVIF| 3aK/1IKOYAETCA B TOM, UTO o6yqa+ou.|,v1171c;| Y4UTCA NpOBOAUTD

AOKa3aTe/ibHble paCCyKAEHNA, CTPOUTb NI0TNYeCKME YMO3aKTHOYEHNA, A0Ka3biBaTb NCTUHHbIE

YTBEPKAEHMA U CTPOUTb KOHTPNPUMEPSI K JIOKHbIM, MPOBOAMUTL PACCYKAEHMA «OT MPOTUBHOTOY,

OT/INYaTb CBOWCTBA OT NPU3HAKOB, GOPMYyNnpPOoBaTb 06PaTHbIE YTBEPHKAEHUA.

BTOpOﬁ LeNnblo U3y4yeHnA reoMeTpumn ABAAETCA UCNOJIb30BaHNE eé KaK UHCTPYMEHTA NpU peleHnn Kak

MaTeMaTMYeCKUX, TaK M NPaAKTUYECKUX 3334, BCTPEYAIOLWMNXCA B peanbHOM Ku3Hn. Obyyatowmiica

AONIXKEH HAYYUTbLCA ONpeseUTb reoMeTpUUYecKyto GUrypy, onucatb C1I0BaMmU JaHHbIN YepTEX UAn

PUCYHOK, HaNTK naowaab 3emMesibHOro y4actka, paccymTaTb HEO6XO,CI,MMyIO ANMNHY ONTOBOJIOKOHHOTO

Kabens nnm tpebyemble pasmepbl rapaxka 419 aBToMobuaA. ITOMy COOTBETCTBYET BTOpas,

BbIYNC/INTENbHAA IMHUA B U3ydeHUU reomeTpun. MNpun peweHnn 3a4ay NpakTUYECKOro Xxapakrepa



o6yqa|om,v1i/'1cn YYUTCA CTPOUTb MaTeEMATUYHECKMNE MOAENTN PeEA/IbHbIX X XU3HEHHDbIX cmyau,mﬁ, nposoguTb
BblYMCNEHNA N OUEHNBATb a4€KBATHOCTb MNOZIY4EHHOrO pe3ybTaTa.

KpaliHe Ba)KHO NoAg4YEpKMBATbL CBA3M FrEOMETPUM C APYrMMU y4ebHbIMKU NpeamMmeTamm, MOTUBUPOBATb
MCMNONb30BaTb ONpPeAeeHUA reOMETPUYECKUX GUTYP 1 NOHATUN, AEMOHCTPUPOBATb NPUMEHEHNE
NOJIYYEHHbIX YMEHUI B PU3NKE U TEXHUKE. DTU CBA3U Hanbosiee APKO BUAHbI B TeMax «BeKTopbi»,
«TpUroHoMeTpuYecKme CooTHOLIEeHUA», «MeToa KoopanHaT» n «Teopema Mudaropa».

Y4ebHbIi Kypc «FeoMeTpuA» BKAOYAET CefytolmMe OCHOBHbIE Pa3fesibl COAEPKAHUA:
«leomeTpnyeckune Gurypbl 1 nx CBOMCTBa», «MamepeHne reomeTpuUIeckmx BEAMUYNHY, «[leKapToBbl
KOOPAMHATLI HA NAOCKOCTUY, «BeKTopbI», « [ABUKEHMA NNOCKOCTUY, «peobpa3oBaHma Nnogobma».

Ha usyueHune yuebHoro Kypca «feomeTpusa» otsoauTca 204 yaca: B 7 Knacce — 68 yacos (2 yaca B
Hepento), B 8 Knacce — 68 yacos (2 Yaca B Hegento), B 9 knacce — 68 yacos (2 Yaca B Hegento).



COOEPHAHUNE OBYYEHUA

7 KNACC

HavanbHble NOHATMA reomeTpun. TOUKA, NpaAMan, OTPe3oK, ayd. Yron. Bugbl yrnos. BepTuKanbHble U
CMeXXHble yrabl. buccekTpuca yrna. JlomaHasa, MHOroyronbHuK. MapannenbHOCTb U NepneHaAnKYAAPHOCTb
NPAMbIX.

CummeTpuruHble durypbl. OCHOBHbIE CBOMCTBA OCEBON CUMMETPUU. MpUMepbl CUMMETPUM B
OKPY3KatoLem mupe.

OCHOBHble MOCTPOEHUS C MOMOLLLbIO LIMPKYAA U ANHENKKU. TpeyrosbHUK. BbicoTa, megmaHa, buccekTpuca,
MX CBOWCTBA.

PaBHObeapeHHbIM 1 PaBHOCTOPOHHWUI TPEYroNbHUKK. HepaBeHCTBO TPEYro/ibHMKa.
CBoiCTBaA M NPU3HAKM paBHOBEAPEHHOrO TPeyroNbHUKaA. MPU3HaKK PaBEHCTBA TPEYrOAbHUKOB.

CBOICTBaA M NPU3HAKM NapannenbHbIX NpAMbIX. CyMMa Yri0B TPeyrosbHWKa. BHewHme yrabl
TPeyrosibH1Ka.

MpAamoyronbHbI TpeyronbHWK. CBOMCTBO MeanaHbl MPAMOYIro/IbHOrO TPEeYronbHWKA, NPOBEAEHHOM K
runoTteHyse. [pM3HaKM paBeHCTBa NPAMOYTO/IbHbIX TPEYrONbHUKOB. MPAMOYrobHbIN TPEYrobHUK C
yrnom B 30°.

HepaBeHCTBa B reOMeTPMU: HEPaABEHCTBO TPEYro/bHMKA, HEPABEHCTBO O A4JIMHE IOMaHOM, Teopema o
6onblem yrie 1 6onblIel CTOPOHE TpeyronbHMKa. NepneHanKyaap N HakNoHHas.

FeomeTpuyecKoe MecTo ToYeK. BruccekTpurca yrna u cepeanHHbIN NEPNeHAMKYNAP K OTPE3KY KaK
reomeTpuyeckme Mecta TOYeK.

OKpY}XHOCTb U Kpyr, Xopaa U ANamMeTp, UX CBOMCTBA. B3anmHOe pacnoioxKeHne OKPYKHOCTU U NPAMON.
KacaTenbHasa 1 ceKyLwlas K OKPY»KHOCTM. OKPY»KHOCTb, BNMCaHHan B yro. BnvcaHHasa u onncaHHasn
OKPYKHOCTW TPEYroNbHUKa.

8 KNACC

YeTbIpéxyronbHUKK. Mapannenorpamm, ero Npu3Hakm U CBOMCTBA. YacTHble CyYau Napanienorpammosn
(npAMoyronbHUK, poMmb, KBaapaT), X NPU3HAKK M CBOCTBA. Tpaneuusa, paBHoboKanA Tpaneuus, eé
CBOMCTBA M Npu3HakKu. MpamoyronbHasa Tpaneums.

MeTog, yABOEHUA MmeanaHbl. LLEHTpaﬂbHaﬂ CMMMETPUA. Teopema daneca u TeOopema o
nponopunoHasibHbIX OTPE3Kax.

CpeaHue AMHUM TpeyroabHWKa M Tpaneumu. LleHTp macc TpeyrosibH1Ka.



Moaobue TpeyronbHWKOB, KoadpduumeHT nogobusa. NMpusHaku Nnoaobums TpeyronbHUKOB. MNpumeHeHne
noao6bus npu peleHmmn NpakTUYeCcKnx 3agau.

CsolicTBa naolanen reometpuyeckux ¢puryp. ®opmysibl 1A NaowWaan TPEyrosibHUKa,
napannenorpamma, pomba u Tpaneuuun. OTHoleHWe naowaaei noaobHbIx Guryp.

BbluncneHve naowanen TpeyronbHNUKOB M MHOTOYrO/IbHUMKOB Ha KaeT4yaToin bymare.
Teopema Mudaropa. NMpumeHeHne Teopembl Mnudaropa Npu pelleHUM NPaKTUYECKMX 3agad.

CUHYC, KOCMHYC, TaHreHC OCTPOro yraa NPAMOYro/ibHOro TpeyronbHUKa. OCHOBHOE TPUrOHOMEeTpUYecKoe
TOXAEecTBO. TpuroHomeTpuyeckmne dyHKkumm yraos 8 30, 45 1 60°.

BrnucaHHble M LeHTpasibHbIE YI/ibl, YTON MEXAY KacaTeNbHOW U XOpAO0W. Yr/ibl MexXay Xopaamu u
CEKYLLMMMW. BNncaHHbIe M ONMCaHHbIe YETbIPEXYrONIbHUKKU. B3anMHoe pacnonoxeHue AByX
OKpY*KHOCTe. KacaHne oKpyKHocTeil. ObLmMe KacaTesibHble K ABYM OKPYKHOCTAM.

9 KNACC

CuHyc, KOCKHyC, TaHreHc yrnos ot 0 1o 180°. OCHOBHOE TPUrOHOMETPUYECKOE TOXAEeCTBO. Popmy bl
npuseaeHuA.

PeweHune TPEeyrosibHMNKOB. Teopema KOCMHYCOB U Teopema CUHYCOB. PeweHue NPaKTUYECKUX 3a4a4 C
MCnosib3oBaHem TeopeMbl KOCMHYCOB U TEOPEMbI CUHYCOB.

MpeobpasosaHue Nnoaobus. Mogobue COOTBETCTBEHHbIX 3/1EMEHTOB.

Teopema 0 NpoM3BeAEHUN OTPE3KOB XOPA, TEOPEMbI O MPOU3BEAEHNN OTPE3KOB CEKYLLMX, TEOPEMa O
KBagpaTe KacaTesbHOM.

BekTop, AnnHa (MoA4y/b) BEKTOPA, COHANpPaBAeHHbIe BEKTOPbI, MPOTMBOMOJIOKHO HanpaB/eHHble
BEKTOPbI, KON/IMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONepaunn Hag BeKTopamu. PasnoxeHune
BEKTOPa MO ABYM HEKO/IIMHEeapHbIM BeKTopam. KoopanHatsel Bektopa. CkanapHoe npousseaeHue
BEKTOPOB, MPUMEHEHMWE ANA HAXOXKAEHUSA OJINH U YT0B.

[eKapToBbl KOOPAMHATbI HA MNIOCKOCTU. YPaBHEHUA NPAMOI U OKPYKHOCTU B KOOPAMNHATAX,
nepeceyeHne OKpPyKHoOCTeN 1 NpaAmbIX. MeToa KOopAMHAT M ero NpUMeHeHue.

MpaBuabHble MHOTOYrobHUKU. [IMHA OKpPYKHOCTU. [padycHana U paanaHHas mepa yria, BbluuciaeHune
OJIMH AyT OKpy»KHOCTel. Mnowaab Kpyra, CEKTopa, cermeHTa.

[BWXKEeHNA NNOCKOCTU U BHYTPEHHME CUMMETPUU GUTYp (31eMeHTapHble NpeacTaBAeHUs).
MapannenoHbi nepeHoc. MoBopoT.



MNAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMbI YHEBHOIO KYPCA «TEOMETPUA» HA YPOBHE
OCHOBHOTI'O OBLLEEMO OBPA3OBAHWA

JTINYHOCTHBbIE PE3Y/IbTATHI

JIMYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpaMmbl y4eBHOro Kypca «eomeTpun» XapaKkTepusyroTca:
1) naTproTHYEcKoe BOCNUTaHUE:

npoABAeHMEM MHTEPECA K NMPOLLIOMY U HACTOALLEMY POCCUMACKOM MAaTEMATUKM, LLEHHOCTHbIM
OTHOLIEHUEM K AOCTUNKEHUAM POCCUNCKMX MATEMATUKOB M POCCUMCKOM MaTeEMATUYECKOM WKObI, K
NCMO/Ib30BAHMIO 3TUX AOCTUKEHWUI B A4PYIMX HAYKaX U NPUKAagHbIx chepax;

2) rpax4aHCKoe 1 AyXOBHO-HPABCTBEHHOE BOCNUTAHME:

rOTOBHOCTbIO K BbINOJIHEHMIO 06A3aHHOCTEN rparkaaHMHa U peannsaLlmm ero npas, NpeacTaBieHnem o
MaTeMaTMYECKUX OCHOBaX PYHKLUMOHMPOBAHMA Pa3/INYHbIX CTPYKTYP, ABNEHUI, Npoueayp
rpakiaHcKoro oblecTtsa (Hanpumep, BbiI6OPbI, ONPOCHI), TOTOBHOCTbLIO K 06CYKAEHNIO 3TUYECKNX
npobsem, CBA3aHHbIX C MPAaKTUYECKMM NPUMEHEHMEM AOCTUHKEHUM HAYKM, OCO3HAHMEM BaXKHOCTH
MOPa/IbHO-3TUYECKMX NPUHLMMOB B AEATENbHOCTU YYEHOTO;

3) TpyaoBoe BoCNUTaHME:

YCTaHOBKOW Ha aKTMBHOE y4yacTue B PeLleHMM NPaKTUYECKMX 33434 MaTeMaTUUYECKOM HanpPaBieHHOCTH,
OCO3HAHWEM BAYKHOCTM MaTeMATUYECKOro 06pa3oBaHMA Ha NPOTAXKEHUN BCEW KU3HM ANA YCNELHOM
npodeccnMoHaNnbHON AeATENbHOCTU U PAa3BUTUEM HEODXOAMMbIX YMEHMUIN, OCO3HAHHbIM BbIBOpOM 1
NOCTPOEHUEM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaAHMA U KUSHEHHbIX NMAAHOB C YYETOM JIMYHbBIX
WMHTEpecoB 1 0b6LLEeCTBEHHbIX NOTPebHOCTEN;

4) 3CTeTn4YeCKoe soCnunUTaHune:

CNOCOBHOCTBIO K SMOUMOHANIbHOMY N 3CTETUYECKOMY BOCNPUATUIO MaTEMATUYECKUX O6'beKTOB, 3a4ad,
pELueHMl\/’I, paCCV)KLI,eHMVI, YMEHUIO BNAETb MaTEMATUHECKMNE 3aKOHOMEPHOCTU B NCKYCCTBE,

5) LeHHOCTM Hay4HOro NO3HaHMA:

OopueHTaluMel B AeATe/IbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX NpeacTaBAeHNit 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BMUTUA Ye/I0BEKA, NPUPOAbl U 06LLeCTBA, NOHUMaHUEM MATEMATUUYECKOW HayKK
Kak cdepbl YeioBEYECKOWN AEATENbHOCTU, 3TAMNOB €€ Pa3BUTUA M 3HAUYMMOCTU AN Pa3BUTUA
UMBMIN3ALNK, OBIAAEHNEM A3bIKOM MaTEMATUKM MU MAaTEMATMUUYECKOM Ky/bTypPOM Kak CpeacTBOM
No3HaHMA MMpPa, OBNAALEHNEM NPOCTENLLIMMM HABbIKaMM UCCeA0BATENbCKOM AeATENbHOCTY;

6) dM3nyeckoe BocnMTaHNe, GOPMUPOBAHUE Ky/bTYPbl 340POBbA U 3MOLIMOHANLHOTO 61arononyyms:

rOTOBHOCTbIO NPUMEHATb MaTeMaTUYECKME 3HAHMA B MHTEPECAX CBOETO 340P0BbA, BEAEHUS 340POBOI0
06pasa Kn3Hu (3aopoBoe NUTaHne, cbanaHCMPOBAHHbIN PEKMUM 3aHATUI U OTAbIXA, PerynapHasn



dun3nYecKkan aKTMBHOCTb), CGOPMMUPOBAHHOCTLIO HaBblKa pedaeKkcun, NpUsHaHMem CBOEro npasa Ha
OLUMBKY M TaKOro e npasa ApPYyroro 4Ye0BekKa;

7) aKoNornyeckoe BOCNUTaHUe:

opmeHTaumeﬁ Ha NpUMeHeHNnEe MmaTeMaTUYeCKnNX 3HaHUM Ana peweHmnAa 3agad B obnactn COXPaHHOCTHN
OKpYy)KatoLLel cpeabl, NJ1aHMPOBAHNUA MOCTYMKOB U OLEHKM UX BO3SMOXKHbIX NOCNEACTBUI A8
OKpY’KatloLen cpesbl, 0CO3HAHNEM rN06aNbHOMO XxapaKTepa 3KONOrMYECKUX NPobaem M NyTel nx
pelleHus;

8) aganTauma K U3MEHSAIOLWMMCA YCI0BUAM COLMANbHOW U NPUPOAHON cpeabl:

FOTOBHOCTbIO K AE€MCTBMAM B YC/IOBUAX HEONPEAEeNEHHOCTU, NOBbILLEHMIO YPOBHSA CBOEMN
KOMMNETEHTHOCTU Yepes NPaKTUYECKYo AeATEeNbHOCTb, B TOM YMC/Ie YMEHUE YUUTLCA Y APYTUX Nt0AeN,
npuobpeTaTb B COBMECTHOM AeATE/IbHOCTU HOBbIE 3HaHUSA, HAaBbIKM U KOMMNETEHLUW U3 OMNbITa 4PYIUX;

HeobXo4MMOCTbIO B POPMMPOBAHUM HOBbIX 3HAHUI, B TOM YMcae GOpPMYIMPOBaATb UAEMN, MOHATUS,
rmnoTesbl 06 06beKTax U ABNEHUAX, B TOM YMC/E paHee HEM3BECTHbIX, 0CO3HaBaTb AebULMUTbI
COBCTBEHHbIX 3HAHW M KOMNETEHTHOCTEN, NNAHNPOBATbL CBOE PAa3BUTHE;

CNocobHOCTbIO 0CO3HaBaTb CTPECCOBYIO CUTYaLMIO, BOCMPMHUMATD CTPECCOBYHO CUTYaLLMIO KaK Bbi30B,
TpebyloLWmMit KOHTPMEP, KOPPEKTMPOBATL MPUHMMAEMbIE PeLLeHMUA U AeNcTBUA, opMyanpPoBaTb U
OLLeHMBaTb PUCKU 1 NOCieacTenA, GOPMMPOBaTH OMbIT.

METAMNPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCasibHble y4ebHble AecTBumA

BasoBble flornyeckne AencTema:

®  BbIABAATb M XapaKTepM30BaTb CYLLECTBEHHbIE NPU3HAKM MAaTEMATUYECKMX OOBEKTOB, MOHATUIN,
OTHOLLUEHWNI MeXKAay NOHATUAMMK, popMy/IMpoBaTb ONpeaesieHNs NOHATUN, yCTaHaBIMBATb

CyLLI,ECTBEHHbIﬁ NMPU3HAK KI'IaCCMd)VIKaLI,VIM, OCHOBaHMA ONnA O606LLI,€HVIF| 1 CpaBHEHUA, KpUTEPUU

npoBOAMNMOIo aHaAn3a;

e  BOCMPMHUMAaTb, GOPMYINPOBATL M NPeobPa30BbIBATL CYKAEHUA: YyTBEPAUTE IbHbIE U
oTpuuaTesibHble, eANHUYHbIE, YaCTHble U 0bLINe, YCNOBHbIE;

®  BbIABAATbL MaTeMaTMYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M 1 NPOTUBOPEUMA B GaKTax,
[AaHHbIX, HABNOAEHUAX U YTBEPKAEHUAX, MPeaaraTb KPUTEPUN AN BbIABAEHUA
3aKOHOMEPHOCTEN M NPOTUBOPEYMIA;

® [enatb BbiBOAbI C NCMOJ/Ib30BAHNEM 3aKOHOB J1IOTUKHN, AEOYKTUBHbLIX U UHOYKTUBHbIX
yMO3aK}'IPOLIEHVIVI, YMO3aKJ'IlOHeHM171 Nno aHanoruu,



e pa3bupaTb A0Ka3aTeNbCTBA MAaTEMATUUYECKUX YTBEPKAEHUI (MpAMbIe 1 OT MPOTUBHOIO),
NpPoOBOAUTb CAMOCTOATENIbHO HEC/IOXHbIe A0Ka3aTeNbCTBa MaTeMaTUYECKUX GaKToB,
BbICTPaMBaTb apryMeHTaL Mo, MPUBOANUTb NPUMEPbLI U KOHTPNPUMEpPbI, 060CHOBbLIBATL
cobCcTBEHHbIE paccyXaeHus;

e BblbMpaTb cnocob pelleHna yyebHOM 3a4a4m (CpaBHMBATb HECKO/IbKO BapUaHTOB pelleHus,
BbI6MpaTb Hanbosiee NoAXOAALMIA C Y4ETOM CAMOCTOATENLHO BblAENEHHbIX KpUTEPMEB).

basoBble nccnegoBatenbckme AEﬁCTBMﬂZ

®  1ICNO/Ib30BaTh BOMPOCHI Kak UCCAeA0BaTENbCKUIA MHCTPYMEHT No3HaHua, GopmyanposaTb
BOMpPOChI, GUKCUpYyloLMe NpoTuBopeyne, npobaemy, CaMoCToATE/IbHO YCTaHaBANBaTb MCKOMOE
N AaHHOoe, OopMMpPOBaTb TMNOTE3Y, apryMeHTUPOBaTb CBOIO NO3ULIUIO, MHEHME;

® MpPOBOAUTb NO CAMOCTOATE/IbHO COCTAaB/NIEHHOMY MJIaHY HEC/IOXKHbIN 3KCNEPUMEHT, HebobLloe
ncciefoBaHWe No YCTaHOBNEHUIO 0COBEHHOCTeN MaTeMaTNUYeckoro o6beKTa, 3aBMCMMOCTEN
06BEKTOB MexKay coboli;

e camocTosaTenbHO GpopmynnposaTb 0606LEHMA M BbIBOAbI NO pe3y/ibTaTaM NPoBeaEHHOT0
HabnAeHNA, UCCNef0BaHMA, OLEHUBaTb A0CTOBEPHOCTb NOMYYEHHbIX Pe3y/bTaToB, BbIBOAOB
n 0606uEeHuI;

® pPOrHO3MpPOBaTb BO3MOXKHOE Pa3BUTME NPOLECCA, A TAK}KE BbIABUIATb NPEANO/I0OKEHUS O ero
pa3BUTUN B HOBbIX YC/I0BUSAX.

PaboTa c MHpopmaumeit:

®  BbIABNATb HEAOCTATOYHOCTb U M36bITOYHOCTb MHq)OpMaLI,MVI, AaHHbIX, H606XO,D,MMbIX ana
peweHnAa 3a4a4u,;

L Bbl6|/|paTb, dHa/IN3NPOBaATb, CUCTEMATUINPOBATb U UHTEPNPETUPOBATL VIHd)OpMaLI,MI-O
Pa3zIM4HbIX BUAOB U d)OpM npeacrtaBneHnA;

e BblbMpaTtb popmy npeacTaBaeHUA MHGOPMALMM U UNTIOCTPUPOBATL PellaemMble 3a4a4m
cXeMmamMu, aMarpaMmmamu, MHOW rpadmKoit n nx KombuHaumamu;

®  OLLEeHMBATb HAZAEXHOCTb MHPOPMALUM NO KPUTEPUAM, MPESNONKEHHBIM YUUTENEM UN
chopMyNMPOBAHHBIM CAMOCTOATENBHO.

KOMMYHUKATUBHbIE YHUBEpPCabHble yyebHble AelCTBUA:

®  BOCNPMHUMATbL M GOPMYINPOBATb CYKAEHMA B COOTBETCTBUM C YCOBUAMM U LIEIAMMN OOLLEHUA,
AICHO, TOYHO, FPAaMOTHO BbIParKaTb CBOKO TOYKY 3PEHMA B YCTHbIX M MUCbMEHHbIX TEKCTaX, 4aBaTb
NOSAICHEHUSA NO Xo4Y pPelleHns 3a4a4n, KOMMEHTUPOBATb NOMYYEHHbIN pe3ynbTarT;

e B Xxoae obcyXaeHnn 3a4aBaTb BOMPOCHI MO CyLLECTBY 06Cy»KAaemol Tembl, Npobiembl,
peluaemoit 3aZ,a4n, BbICKa3blBaTb MAEN, HALENEHHbIe Ha NMOWUCK PeLleHus, CONoCTaBAATb CBOU
CYKAEHUA C CYXKAEHUAMM APYTUX YHACTHUMKOB Ananora, obHapyXmneaTb pasinume u CXOACTBO
No3nuUMin, B KOPPEKTHOW popme GpopMyMpPoBaTb PasHOrNACKUA, CBOU BO3PAXKEHUS;



® MpeAaCTaBNATb Pe3y/ibTaTbl PELIeHUs 334a4M, SKCNEPUMEHTA, UCCIEA0BAHUA, MPOEKTA,
CaMOCTOATE/IbHO BbI6GMPaTb GOPMAT BbICTYNEHUA C YY4ETOM 33434 NPE3EHTaLUM U
0CcobeHHOCTeM ayanuTopuu;

° NOHUMATb U UCNONb30BaTb NPEMMYLLECTBA KOMaH,D,HOVI n MH,D,MBM,D,yaﬂbHOl)'I paGOTbI npu
peweHnn yLIe6HbIX MaTeMmaTn4eCKknxX 3agay;

® MpPUHMMaTb Lle/Ib COBMECTHOW AeATeNbHOCTH, N1aHNPOBaTb OpraHM3aLmMio COBMECTHOM paboThl,
pacnpeaenatb BUAbl paboT, AorosapmBaTbhca, 06Cy»KAaTh NpoLecc U pesynbtaT paboTsl,
0606LLaTb MHEHMA HECKOIbKUX Nt0AeN;

®  y4yacTBOBaTb B rPynnoBbix Gopmax paboTbl (0bCy:KaAeHUs, 0BMEH MHEHUAMU, MO3FOBble
LWUTYPMbl U APYrue), BbIMOJHATL CBOIO YacTb PaboTbl M KOOPANHUPOBATL CBOM AENCTBUSA C
APYrMMU YleHaMM KOMaHZAbl, OLLeHMBaTb KayecTBO CBOEro BK/aAa B 06U NPoAYKT No
KpuTepuam, cGopmMynnmpoBaHHbIM y4aCTHUKaMKN B3aUMOAENCTBUA.

PerynatuBHble yHUBEpPCabHble yuebHble AelcTBUA

CamoopraHusaumsa:

®  CaMOCTOATE/NIbHO COCTaB/ATb MJIaH, aArOPUTM peLleHns 3a4a4m (Man ero 4acTb), BbibMpaTthb
Cnocob pelleHnnA ¢ yYY4ETOM UMEIOLLIUXCA PECYPCOB M COBCTBEHHbIX BO3MOMXKHOCTEMN,
apPrymeHTMpOBaTb M KOPPEKTUPOBATL BapUaHTbl PeLeHU C yY4ETOM HOBOM MHPOPMaLUK.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIN MHTENNEKT:

e BNageTb cnocobamm camonpoBeEpPKU, CAMOKOHTPOAS NpoLecca 1 pesyabTaTa peleHuns
MaTeMaTUYeCcKol 3a4a4m;

® npeaBuaEeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU peLleHnmn 3a4a4n, BHOCUTb
KOPPEKTUBbLI B AeATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENbCTB, HalAEHHbIX OLWNOOK,
BbISIB/IEHHbIX TPYAHOCTEN;

® OLEHMBaATb COOTBETCTBME pe3y/ibTaTa AeATe/IbHOCTU NOCTaBAEHHON LEen 1 YCA0BUAM,
06bACHATL NPUUNHDBI AOCTUMEHMA UAU HEAOCTUMKEHUA LIEIN, HAXOANUTb OWMBKY, AaBaTb OLUEHKY
NPMOBPETEHHOMY ONbITY.

MPEOAMETHBbIE PE3Y/IbTATHI

K KOHUy 06y4eHuMA B 7 Knacce obyyatowmitca NoNyyunT caeaytolme npeameTHble pesynbTathl:



PacnosHaBaTb U3yYeHHble reoMeTpuyeckme Gurypbl, onpeaensiTb X B3aMMHOE Pacno/ioXKeHue,
n306pakaTb reomeTpuyeckne Gpurypbl, BbINOAHATL YEPTENKM MO YCN0BUIO 334a4n. M3mMepATb InHeNHble
W yrnoBble Be/IMYMHbI. PellaTb 3a4,3a4M Ha BbIYMCIEHWNE AJ/IMH OTPE3KOB M BENNYMH YI/I0B.

Jenatb rpybyto OLLEeHKY IMHENHbIX U YII0BbIX BEIMYMH NPEAMETOB B PeasibHOM KU3HW, Pa3MepPoB
NpPMpoAHbIX 06bEKTOB. Pa3niMuaTtbh pasmepbl 3TUX 06EKTOB MO NOPAAKY BEANYMHDI.

CTpouTb YepTeXM K reoOMeTpUYeCcKUM 3a4a4am.

Monb30BaTbCA NPM3HAKaMM PaBEHCTBA TPEYro/ibHMKOB, MCNO/b30BaTh NPU3HAKM U CBOMCTBA
paBHOb6eapeHHbIX TPEYroNIbHUKOB NPW PeLleHnn 3a4au.

npOBO,CI,VITb Norn4yeckme paccyXgeHma ¢ UCnosib30BaHNEM reOMEeTPUYHECKUX TEOPEM.

Monb30BaTbCA NPM3HAKAMM PAaBEHCTBA NPSAMOYrO/bHbIX TPEYro/NbHUKOB, CBOMCTBOM MeAMaHbl,
npoBeaE&HHOMN K TMNOoTeHy3e NPAMOYro/IbHOro TPEYrolbHUKA, B peLeHnn reoMeTprMYecknx 3aaad.

Onpegenatb NapannenbHOCTb NPAMbIX C MOMOLLLbIO YI10B, KOTOPbIe 06pa3yeT C HUMM CeRyLLan.
OnpepnenAtb NapannenbHOCTb NPAMbIX C MOMOLLbIO PABEHCTBA PACCTOAHMUIA OT TOYEK OAHOW NPAMON A0
TOYEK Apyroin NpAMon.

Pewatb 3a4a4m Ha KneTyaTomn 6ylv|are.

MpoBOAUTb BbIYMCAEHUA U HAXOAMTb YNCNOBbIE U BYKBEHHbIE 3HAYeHMA Y108 B FreOMETPUYECKMX
3a4a4ax C UCMONb30BaHMEM CYMMbl YT/10B TPEYro/IbHUKOB U MHOTFOYro/ibHMKOB, CBOMCTB Yr/10B,
06pa3oBaHHbIX NPY NepecevyeHnn AByX NapannebHblX NPAMbIX CeKyllei. PellaTh NpakTMYecKue 3a4aqm
Ha HaxXoMAeHue yrnos.

BnageTb NOHATMEM rEOMETPUYECKOrO MecTa ToYeK. YMeTb onpenenatb bUccekTpucy yria u
cepenuHHbIN NepneHAMKYAAP K OTPE3KY KaK reOMeTpuYeckme MecTa TOYeK.

dopmyMpoBaTb ONpeseneHns OKPYKHOCTU U Kpyra, XOpAbl U AVaMeTpa OKPYKHOCTM, NOb30BaATLCA UX
cBOMCTBaMMW. YMETb NPUMEHATbL 3TW CBOMCTBA NPM PelleHmm 3a4ad.

BnageTb NOHATMEM OMMCAHHOMN OKOO TPEYrO/IbHMKa OKPYXKHOCTH, YMETb HaxoAMTb e€ LieHTp.
Monb3oBaTbCA GpaKTammM 0 TOM, YTO BUCCEKTPUCHI YII0B TPEYro/ibHWKA NepeceKkaloTcsl B OAHOM TOUKE, U 0
TOM, YTO cepeAnHHble NepneHanKyNApbl K CTOPOHaM TPeyronbHMKa NepecekatoTca B 04HOM ToYKe.

BnaseTb NOHATUEM KacaTeslbHOW K OKPYXKHOCTM, N0/1Ib30BaTbCA TEOPEMOM O NEPNEHAMKYNAPHOCTH
KacaTe/ibHOM 1 pagmyca, NPOBeAEHHOrO K TOYKE KacaHusA.

Monb30BaTbCA NPOCTENLLNMU FTEOMETPUYECKUMU HEPABEHCTBAMM, MOHUMATb UX MPAKTUYECKUI CMbICA.
MpoBOANTb OCHOBHbIE FTEOMETPUYECKNE NOCTPOEHMA C MOMOLLLIO LIMPKYNA U IMHENKMN.
K KOHLy 0byveHuMA B 8 Knacce obyyatoWmMnca NoayumT cnegytowme npeamMmeTHble pesynbTaThl:

Pacrno3HaBaTb OCHOBHbIE BMbl YETbIPEXYTO/IbHUKOB, MX 3/IEMEHTbI, N0/Ib30BaTbCA UX CBOMCTBaMM Npwu
peleHnmn reoMmeTpmuIecKmx 3agau.

MpumeHATb CBOWCTBA TOYKMU nepecevyeHnAa meanaH TpeyrosibHNKa (LI,EHTpa MaCC) B pelweHnn 3aga4.



BnageTb NOHATUEM CpeaHeNn NMMHMUM TPEYroNbHUKa 1 TpaneLuun, MPUMEHATb UX CBOMCTBA NPU peLleHnn
reomeTpuyeckunx 3agaad. Monb3osaTbca Teopemoit daneca v TEOPEMOI 0 NPONOPLIMOHANbHBIX OTPE3KaX,
NPUMEHATL UX A1A PELLIEHNA NPAKTUHYECKUX 3a4au.

MpumeHATb NPU3HaKK I'IOAO6VIFI TPEyYyrosibHNMKOB B peLEeHNN TeOMETPUYECKUNX 3a4au.

Monb3oBaTbcA Teopemoit Nudaropa Ans peleHns reoMeTPUYecKMX U NPaKkTUYecKux 3agad. Ctpontb
MaTeMaTMYeCKy0 MOZEe/b B MPAKTUYECKUX 3a4a4ax, CaMOCTOATE/IbHO AeaTb YEPTEXK U HAXO4UTb
COOTBETCTBYIOLLME AJIMHDI.

Bnagetb noHATUAMM CNHYCa, KOCMHYCa U TaHreHca OCTpOoro yria npAmMmoyrosibHoOro TpeyrosibHuMKa.
MNonb30BaTbCA 3TUMM NOHATUAMM ONA PELUEHUA NPAKTUYECKMX 3a4aM.

BbluncnaTh (pasnnyHbiMm cnocobamm) naolaab TPeyronbHMKa 1 NAoWaaM MHOFOYrobHbIX GUryp
(nonb3ysack, rae HeE0bXoAMMO, KaibKyNATOPoM). MPUMEHATL NOlYYEHHbIE YMEHUSA B NPaKTUYECKUX
3ajayvax.

BnageTb NOHATUAMM BNUCAHHOTO M LEHTPAZIbHOTO YA, UCNONb30BaTb TEOPEMBI O BINMUCAHHbIX YrAaX,
yrnax Mexay XopAamu (CeKyLLMMU) U yrie MeXKay KacaTe/IbHOM U XOpA0oM NPU peLueHnn
reomeTpuYecKmx 3agau.

Bnasetb NOHATMEM ONMCAHHOTO YETbIPEXYTrObHUKA, NPUMEHATL CBOMCTBA OMMCAHHOTO
YeTbIPEXYroabHMKa NP pelweHnn 3aaaud.

MPUMEHATb NOyYeHHblE 3HAaHMA Ha NPaKTUKE — CTPOUTb MaTemMaTUUecKme moaenu Ans 3agad peaabHoMm
YKM3HU M NPOBOAUTL COOTBETCTBYIOLLME BbIYMCAEHWNA C MPUMEHEHUEM Noaobus u TPUroHOMETpPUU
(nonb3ynack, roe HEO6X0ANMMO, KaNbKyATOPOM).

K KOHUy 06y4eHuMa B 9 Knacce obyyatowmiica NoNyyYnT cneayrolme npeameTHble pesynbTathl:

3HaTb TPUroHOMeTpUYecKMe GYHKLUMN OCTPbIX YIN0B, HAXOAUTb C UX MOMOLLLbIO PA3/IMYHbIE 3/1IEMEHTI
NPAMOYro/IbHOIo TPEYro/ibHMKA («peLleHne NPAMOYrobHbIX TPeyrobHUKoB»). HaxoauTb (C nomoLbio
KaNbKyNATOPa) ANMHbI U YT Abl ANA HETAaBAMYHbBIX 3HAYEHWIA.

MNMonb3oBaTtbca d)opmynaMM npmneeaeHnA 1 OCHOBHbIM TOUTOHOMETPUYECKUM TOXKAOECTBOM ANA
HaXoXaeHunA COOTHOLWEHMUMN mexay TPUroHomeTpnyeCKkMMmm BesIM4NHamMm.

Mcrnonb3oBaTb TEOPEMbI CUHYCOB M KOCMHYCOB A1 HAXOXAEHWUA Pa3/IMYHbIX 3/1EMEHTOB TPEYro/ibHUKA
(«pelweHmne TpeyronbHUKOBY), NPUMEHATb UX NPU peLleHUn reoMeTPUYECcKUX 3aay.

Bnagetb noHATMAMM Npeobpa3oBaHma N0A06OMA, COOTBETCTBEHHbIX 3/1IEMEHTOB NOA0OHbIX duUryp.
Monb3oBaTbCA CBOMCTBAMM NOA0OMA NPOUN3BOJIbHBIX GUrYP, YMETb BbIYMCAATL AMHbI U HAXOA4MUTb YIbl Y
nogo6HbIX puryp. MpumeHATbL CBOMCTBA NOA06MA B MPaKTUYECKMX 3a4a4ax. YMeTb NpMBOAMUTL NPUMEpbI
NoAo6HbIX PUryp B OKpYyKatoLLEM MUpE.

MNMonb3oBaTtbcA TEOPEMaMM O NpomnsBegeHNN OTpPE3KOB Xop4a, O nponsseaeHUN OTPE3KOB CEKYLWUX, O
KBajpate KacaTe/IbHOW.



Monb30BaTbCA BEKTOPAMM, NOHUMATb UX FEOMETPUYECKUIA U GU3NYECKMIA CMbICA, MPUMEHATL UX B
pelleHnM reoMeTPUYECKUX U GpU3MYecKmx 3aaad. NpUMeHATb CKanfapHoe Npou3BeaeHNe BEKTOPOB A4/1A
HaXoXAeHWA ONNH U YINOB.

MNonb3oBaTbCA METOAOM KOOPAUHAT Ha MNAOCKOCTU, NPUMEHATb ero B peleHnn reomeTpuYecKknx u
NPaKTU4YeCKnX 3aaau.

Bnagetb NOHATUAMM NPABUIBHOrO MHOIOYTrOAIbHMKA, AJAMHbI OKPYXKHOCTH, AJWHbI AYTN OKPYXHOCTU M
paAMaHHOVI Mepbl yrna, YMeTb BbIYUCNATL NAoWaab Kpyra n ero yacren. anMeHHTb nony4yeHHbie
YMeHUA B NPaKTUYECKUX 3a4a4ax.

HaxoauTb ocu (MNK LLeHTPbI) CUMMETPUN GUTYP, NPUMEHATb ABUMKEHMA NAOCKOCTU B MPOCTENLLMX

cyyasx.

MPUMEHATb NONYYEHHbIE 3HAaHMA Ha NPaKTUKe — CTPOUTb MaTeMaTUUYECKMEe MOoLEeNV ANA 33434 pPeaslbHOM
KW3HM 1 NPOBOANTL COOTBETCTBYHOLLME BbIYMCNEHMA C NPUMEHEHNEM NOA0OUA U TPUTOHOMETPUYECKNX
bYHKUMI (NoNb3yack, rae HeobXxoANMMO, KanbKyIATOPOM).



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC
Konunyectso yacos
DNIeKTPOHHble (undpoBsble)
Ne n/n HanmeHoBaHWe pa3aenos v Tem Nporpammol
Beero KoHTpOoAnbHbIE MpaKTnueckue obpasoBaTte/ibHble pecypchl
paboTbl paboThbl
MpocTeiiume reomeTpryeckme Gurypbl U ux
1 cspoﬁcrsa NU3me eHmz reomet dm)qez/:imx 14 bubauorexa LIOK
' P P https://m.edsoo.ru/7f415¢e2e
BE/INYUH
Bubnanoteka LLOK
2 TpeyronbHMKN 22 1
pey https://m.edsoo.ru/7f415e2¢
3 MNapannenbHble NpAMble, CyMMa Yr1oB 14 1 Bubnnoteka LLOK
TpeyrosbHMKa https://m.edsoo.ru/7f415¢2e
4 OKpY»*KHOCTb 1 Kpyr. [eomeTpuyeckume 14 1 Bubnnoteka LOK
NnocTpoeHus https://m.edsoo.ru/7f415¢2e
5 MoBTopeHMe, 0606LLEHNE 3HAHWUI 4 1 bubauorexa LIOK
P ’ - https://m.edsoo.ru/7f415e2e
OBLUEE KOJTIMYECTBO HYACOB MO NMPOrPAMME 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 KNIACC

Konnuyectso vacos

DNeKTPOHHbIe (LndpoBble)

Ne n/n HanmeHoBaHWe pas3genos 1 Tem NpPorpammsl
Beero KOHTpOANbHbIE MpakTnyeckume obpasoBaTenibHble pecypchbl
paboTbl paboTbl
1 YeTbIpEXYroNbHUKU 12 1 bubnmorexa LIOK
pexy https://m.edsoo.ru/7f417¢18
Teopema daneca 1 Teopema o
2 NPoNopLUMOHaNbHbIX OTPe3Kax, NogobHble 15 1 bubnmorexa LIOK
Pomopk P » oA https://m.edsoo.ru/7f417¢18
TPeyrofbHUKK
Mnowaapb. HaxoxaeHue naolanem
3 Tpe U:OIfI'bHVIKOB MTAHOFO ronl::Hf;x odur 14 1 bubamorera LIOK
pey 4 vp- https://m.edsoo.ru/7f417e18
Mnowagm nogobHbIX puryp
4 Teopema Mudaropa 1 Hayana TPUrOHOMETPUM 10 1 bubauotexa LIOK
P P P P https://m.edsoo.ru/7f417¢18
Yrbl B OKPYKHOCTU. BCaHHblE M ONUCaHHblE
5 yeTbIpexyrosbHUKK. KacatenbHble K OKPYKHOCTU 13 1 bubswmorexa LIOK
bexy . Py ' https://m.edsoo.ru/7f417¢18
KacaHune oKpyxHocTeM
6 MNosTopeHune, 06obLLeHMNe 3HAHUN 4 1 bubnmorexa LIOK
P ’ W https://m.edsoo.ru/7f417e18
OBLLEE KO/TMYECTBO 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 KNIACC

Konnuyectso vacos

INeKTpOoHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KoHTpOoAnbHbIE MpakTnyeckme obpasoBaTenibHble pecypchbl
paboTbl paboTbl
1 TpuroHomeTpuna. Teopembl KOCUHYCOB U 16 1 Bbubnnoteka LLOK
CMHYCOB. PelleHune TpeyrosibHMKoB https://m.edsoo.ru/7f41al2c¢
5 MNpeobpasoBaHue nogobus. MeTpuyeckme 10 1 bubanoteka LLOK
COOTHOLUEHUSA B OKPYMKHOCTU https://m.edsoo.ru/7f41al2¢
Bubnnoteka LLOK
3 BeKkTopobl 12 1
P https://m.edsoo.ru/7f41al2c
4 [eKapToBbl KOOpAMHATBI Ha NAOCKOCTH 9 1 bubamorexa LIOK
P PA https://m.edsoo.ru/7f41al2¢c
MpaBUAbHblIE MHOTOYFOIbHUKMK. JAMHa
5 OKPYXHOCTM M Naowagb Kpyra. BelumcneHme 8 bubamorexa LIOK
Py o Haab Kpyra: https://m.edsoo.ru/7f41al2¢
naowaaen
6 [BuKeHuna nnockoctu 6 bubamorexa LIOK
https://m.edsoo.ru/7f41al2c
7 MNoBTopeHue, 0606LLEHME, CUCTEMATM3ALUS 7 5 Bubnnoteka LLOK
3HaHWUM https://m.edsoo.ru/7f41al2¢
OBLLEE 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




MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
Konunuectso yacos
OaTa DNEeKTPOHHble Undposble
Ne n/n Tema ypoKa
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl
1 MpocTeiwmne reomeTpuyeckme obbvektol | 1 Bubnmoreka LIOK
P P https://m.edsoo.ru/8866b724
2 MHOroyronbHuK, NToMmaHas 1 bubamoreka LIOK
y ’ https://m.edsoo.ru/8866cbba
Bubnnoteka LOK
3 CmeXKHble 1 BepTUKabHbIE YI/ibl 1
https://m.edso0.ru/8866¢5¢0
4 CmerKHble 1 BepPTUKANbHbIE YI/ibl 1 Bubnvorexa LIOK
P 4 https://m.eds00.ru/8866¢7be
5 CmeXKHble U BepTUKANbHbIE YI/ibl 1
6 CmerKHble U BepTUKANbHbIE Yr/ibl 1
7 CmeXHble 1 BepTMKaJibHbIE Yribl 1
8 CmeXKHble U BepTUKANbHbIE Yr/ibl 1
9 N3mepeHune NNHEMHbIX U YI/TOBbIX 1

BE€/INYUH, BblYNC/IEHNE OTPE3KOB U



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

yrnos

N3mepeHune TMHENHbIX U YrI0BbIX

Bubnnoteka LOK

10 BE/INYMH, BblYNC/IEHMNE OTPE3KOB U
P https://m.edsoo.ru/8866¢3ea
yrnos
N3mepeHune NMHENHBIX U YT0BbIX
11 BEJ/INYMH, BblYNC/IEHMNE OTPE3KOB U
yrnos
N3mepeHune NMHENHDbIX U YTI0BbIX
12 Be/INYMH, BblYUCIIEHUE OTPE3KOB U
yrnos
13 MepumeTtp 1 naowagb duryp,
COCTaB/IEHHbIX U3 NPAMOYTrONbHUKOB
14 MNepumeTp 1 nnowagb duryp,
COCTaBNEHHbIX U3 NPAMOYTrONbHUKOB
MoHATUE O paBHbIX TPEYFrOJIbHUKAX U
15 nepBUYHbIE NPeaCcTaBaeHMA O PaBHbIX bubauoreka LIOK
P Pea P https://m.edso0o.ru/8866ce80
durypax
16 Tpu NpM3HaKa paBeHCTBa Bbubnnoteka LLOK
TpeyrosbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpw npu3sHaka paBeHcTBa Bubnamoteka LOK
TpeyrosbHUKOB https://m.edsoo0.ru/8866d34¢
18

Tpun Nnpu3HaKa paBeHCTBa

Bubnnoteka LLOK



https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866c3ea

TpeyrosibHnMKoB

https://m.edsoo.ru/8866¢e01e

Tpv Npu3HaKa paBeHcTBa

19
TPEeyrosbHUKOB
20 Tpu Nnpu3Haka paBeHCTBa
TPeyrosbHMKOB
71 Tpu NpM3HaKa paBeHCTBa Bbubnnoteka LOK
TpeyrosbHUKOB https://m.eds00.1ru/8866e88e
27 Mpu3HaKM paBeHCTBa NPAMOYrOJIbHbIX
TPEeyrosbHUKOB
23 MpwW3HaKM paBeHCTBa NPAMOYFO/IbHbIX
TPeyrosbHMKOB
CBOMCTBO MeaMaHbl NPAMOYFOIbHOMO
24 TPeyroJibHMKa, NPoBeAEHHOM K bubamorexa LIOK
pey  MIPOBEA https://m.edso0.1u/8866e9ec
rmnoTeHyse
CBOWMCTBO MeaMaHbl NPAMOYFO/IbHOTO
25 TpeyrosbHMKa, NPoBeAE&HHOM K
rMnoTeHyse
26 PaBHOGeapeHHbIe N PaBHOCTOPOHHME Bubnmoteka LLOK
TPEeYroabHUKU https://m.edsoo.ru/8866d6fa
27 Mpur3HaKn 1 ceolicTea Bbubnnoteka LLOK

paBHOOEeApPEeHHOro TpeyroibHMKa

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



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e

MpU3HaKKM 1 CBOWCTBA

Bubanoteka LLOK

28

paBHOb6eApeHHOro Tpeyro/ibH1Ka https://m.eds00.ru/8866d880
29 Mpur3HaKn 1 ceolicTea Bubnnoteka LLOK

paBHObeApPEeHHOrO TPEYroJibHMKa https://m.eds00.ru/8866e26¢
30 HepaseHcTBa B reomeTpum
31 HepaBseHcTBa B reomeTpum bubamorexa LIOK

P P https://m.edso00.ru/8866e3a2

32 HepaBseHcTBa B reomeTpum
33 HepaseHcTBa B reomeTpum
34 MpAMOYronbHbI TPEYroNbHUK C YI10M B Bubnmoteka LOK

30° https://m.eds00.1ru/8866eb22
35 MpPAMOYronbHbIA TPEYrONbHUK C YI/1I0M B

30°
36 KoHTponbHan paboTta no teme Bbubnnoteka LOK

"TpeyronbHukun" https://m.edsoo.ru/8866ecbc
37 MapannenoHble NpAMble, UX CBOMCTBA bubauoreka LIOK

P P ’ https://m.eds00.1u/8866ef64

38 MaTteI noctynaT EBKAMAA

HaKpecT nekalme, COOTBETCTBEHHbIE U Bubanoteka LIOK
39

04HOCTOPOHHME Yrbl, 06pa3oBaHHble
npuv nepecevyeHnn napaniesbHbIx

https://m.eds00.ru/88661086



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

NPAMbIX CERYLLEN

40

HakpecT nerkalyme, COOTBETCTBEHHbIE U
OAHOCTOPOHHME yribl, 06pa3oBaHHble
npv NepeceyeHnmn napannenbHbix
NPAMbIX CEKYLLEN

41

HaKpecT nekauyme, COOTBETCTBEHHbIE U
O0AHOCTOPOHHMUE yrbl, 06pa3oBaHHble
npu nepecevyeHnn napasniesnbHbix
NPAMbIX CeKyLLei

42

HaKpecT nekalyme, COOTBETCTBEHHbIE U
0AHOCTOPOHHME yribl, 06pa3oBaHHble
npu nepecevyeHnn napanienbHbIx
NPAMbIX CeKyLLei

43

HakpecT nerkalime, COOTBETCTBEHHbIE U
O4HOCTOPOHHME Yrbl, 06pa3oBaHHble
npuv nepecevyeHnn NapaniesbHbIx
NPAMbIX CEKYLLEN

bubnnoteka LLOK
https://m.eds00.ru/886613b0

44

MpU13HaK NapannenbHoCTU NPAMbIX
yepes paBEHCTBO PACCTOSHUI OT TOYeK
OZHOW NPAMOW A0 BTOPOW NpsMOK

45

Mpu3HaK NapannenbHOCTU NPAMbIX
Yyepes paBEHCTBO PACCTOSHUM OT TOYeK
OLHOW NPAMOW A0 BTOPOW NPAMOM

46

Cymma yrnos TpeyrosibHu1Ka

Bubnanoteka LOK



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

https://m.eds00.ru/88661630

bubanoteka LLOK

47 Cymma yrnioB TpeyrosbHuKa
v 4 Pey https://m.edso00.ru/8866f8ba
48 BHewHMe yrabl TpeyrosbHUKa Bubnnotexa LIOK
y pey https://m.edsoo.ru/8866fas5e
49 BHelwHMe yrabl TpeyronbHMKa
KoHTponbHasa paboTta no Teme
50 "MapannenbHble NpssMble, CyMMa Yrnos Bubnvorexa LIOK
P . P ' ¥ y https://m.edsoo.ru/8866fe6e
TPeyronbHMKa
51 OKpY*KHOCTb, XOp4abl M AnameTp, nx Bubnmoteka LLOK
CBOWCTBa https://m.eds00.ru/88670800
52 KacaTtenbHasa K OKPYXKHOCTU Bubnnorexa LIOK
Py https://m.eds00.ru/88670e9a
53 OKpYy»XHOCTb, BMIUCaHHaA B yron
54 OKpYyXHOCTb, BMIUCaHHaA B yron
Bubanoteka LLOK
55 MNoHAaTne o 'MT, npumeHeHme B 3aga4ax
b A https://m.eds00.ru/8867013¢
56 MoHAaTMe o 'MT, npumeHeHue B 3aaa4ax Bubnnorexa LIOK
/P A https://m.eds00.ru/88670508
57 buccekTpuca n cepeanHHbIN

nepneHAMKYNAP KaK reomeTpuyeckue



https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba

MeCTa TOYEK

Opr)KHOCTb, ONMnCaHHaA OKOJ10

Bubnnoteka LLOK

58
TpeyroabHuKa https://m.eds00.ru/88670a62
5g OKpY*KHOCTb, ONUCAHHAsA OKO/0
TpeyrosbHUKa
60 OKpPYKHOCTb, BMMUCAHHAA B TPEYrONbHUK Bubnnotexa LIOK
Py ’ pey https://m.edso00.ru/8867103¢
61 OKpY*KHOCTb, BNMCAHHAA B TPEYIrONbHUK
62 MpocTelwmne 3a4a4m Ha NOCTPOEHUe Bubnnotexa LIOK
P A P https://m.edsoo.ru/88671188
63 MpocTelwmne 3a4a4m Ha NOCTPOEeHUe Bubnvorexa LIOK
P A P https://m.edsoo.ru/886712d2
KoHTponbHasa paboTta no Teme
64 "OKpyKHOCTb U Kpyr. leomeTpuueckue bubnvorexa LIOK
oY " PyT: P https://m.edsoo.ru/88671462
NoCTPOeHUA
MoBTopeHMe M 0606LLEHNE 3HAHWU
65 OCHOBHbIX MOHATUIN U MEeTOZ0B Kypca 7 Bubnvorexa LIOK
A s https://m.eds00.ru/886715b6
Knacca
66 NToroBaa KOHTPOAbHaA paboTa Bubnworexa LIOK
P P https://m.edsoo.ru/886716ec
67 MoBTopeHMe 1 0606LEHNE 3HAHNI

OCHOBHbIX NOHATUI N METOA0B Kypca 7



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62

KnaccCa

MoBTopeHMe 1M 0606LLEHNE 3HAHW

Bubnnoteka LOK

68 OCHOBHbIX MOHATMIN U MeTOA0B Kypca 7 1
A vp https://m.edso0.ru/886719bc
Knacca
OBLUEE KOJTMYECTBO HYACOB MO NMPOrPAMME 68



https://m.edsoo.ru/886719bc

8 KNIACC

KonnyecTso Yacos
[JaTa INeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl
1 Mapannenorpamm, ero Nnpu3sHaku u 1 Bbubnnoteka LLOK
CBOWCTBA https://m.edsoo.ru/88671af2
5 Mapannenorpamm, ero NpuU3HaKu n 1 bubanoteka LLOK
CBOWCTBA https://m.edsoo.ru/88671cal
3 Mapannenorpamm, ero NpuU3sHaKku u 1 Bubnmoteka LLOK
cBOICTBA https://m.edsoo.ru/88671cal
YacTHble cay4am napannenorpammosn
4 (npsamoyronbHUK, pomb, KBagpaT), nx 1 bubamotexa LIOK
pAMOY ! POMD, KBaapar), https://m.edsoo.ru/88671dea
NPU3HAKKU 1 CBOMCTBA
YacTHble cayyvam napannenorpammosn
5 (npamoyronbHKK, pomb, KBagpaT), Ux 1 bubamorexa LIOK
pAMOY J POMD, KBaApaT), https://m.edso0.ru/8867120
NPU3HaKKW U CBOMCTBA
YacTHble cayy4am napannenorpammosn
6 (npsmoyronbHMK, pomb, KBagpar), Ux 1 bubamoreka LIOK
pAMOY . POMD, KBaapaT), https://m.eds00.ru/8867209¢
NPU3HAKKU 1 CBOMCTBA
7 Toanewums 1 bubanoteka LLOK
panew, https://m.eds00.ru/88672358



https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2

Bubnnoteka LLOK

8 PaBHOBOKasA 1 NpAMOYroabHas Tpaneumu
P y panet https://m.edsoo.ru/8867252¢
9 PaBHObGOKaA 1 npaAmoyroabHas Tpaneumnm Bubnnorexa LIOK
. y panet https://m.eds00.ru/88672858
10 MerTo, BOEHMA MeAuaHbl Bubnnorexa LIOK
AYA A https://m.edsoo.ru/88672b14
11 LleHTpanbHaa cummeTpma Bubamoreka LIOK
P P https://m.eds00.ru/88672b14
12 KoHTposnbHan paboTta no teme Bbubnnoteka LLOK
"YeTbIpEXYro/ibHUKK" https://m.edsoo.ru/88672¢9%a
13 Teopema daneca 1 Teopema o Bubanoteka LLOK
NPONOPLMOHANbHbIX OTPe3Kax https://m.edso0.1ru/8867337a
14 CpeaHAA NMHUA TPeyroabHUKaA Bubnworexa LIOK
pea pey https://m.edso0.ru/88672e0c
15 CpeaHAaa NMHMA TPeyroibHUKaA Bubsmoteka LIOK
peA pey https://m.eds00.ru/88672{38
16 Tpaneuus, eé cpeaHAA NNHUA Bubnvorexa LIOK
paneuua, Pea https://m.edso0.ru/88672358
17 Tpaneuus, eé cpeaHasa NMHUA Bubnvorexa LIOK
paneuma, PeA https://m.edso0o.1u/88673064
Bnb OK
18 MponopumoHanbHbIe OTPE3KN ubnworexa Ui

https://m.eds00.ru/88673794



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

Bubnnoteka LLOK

19 [MponopunoHasbHbie OTPe3KKU
Pomopk P https://m.edso00.ru/88673794
20 LleHTp macc B TpeyrosibHUKe Bubamorexa LIOK
P Pey https://m.edsoo.ru/886738fc
21 MoaobHble TpeyroNbHUKN Bubnnorexa LIOK
A pey https://m.edsoo.ru/88673a78
22 Tpu npu3HaKa nogobua TpeyronbHUKOB Bubnnotexa LIOK
pvnp A pey https://m.edsoo.ru/88673bae
23 Tpu Nnpu3HaKa noaobusa TpeyroibHMKOB Bubnvorexa LIOK
pnnp A pey https://m.eds00.ru/88673d52
24 Tpu npusHaKa nogobua TpeyronbHMKOB bubnnorexa LIOK
prap A pey https://m.edsoo.ru/8867400e
25 Tpu NnpusHaka Nogobua TpeyronbHUKOB
26 MpumeHeHne Nogobua Npu peleHmm
NpaKTUYEeCKNX 3a4a4
27 KoHTponbHan paboTta no teme Bbubnnoteka LLOK
"MoaobHble TpeyroNbHUKK" https://m.edsoo.ru/8867445a
)8 CsolicTBa N/A0OLWAAeN reoOMeTPUYECKUX Bubnnoteka LLOK
duryp https://m.edsoo.ru/886745fe
29 dopmynbl 4ns Naowagmn TpeyronbHuKa, Bubnnoteka LLOK

napannenorpamma

https://m.eds00.ru/88674860



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

dopmynbl ANs NNOWALM TPEYTONbHUKA,

Bubanoteka LLOK

30
napanienorpamma https://m.edsoo0.ru/88674a22
31 dopmynbl 4ns Naowagmn TpeyronbHuKa, Bubnnoteka LLOK
napannenorpamma https://m.edsoo.ru/88674a22
32 dopmynbl ANa Naowaam TPeyronbHuUKa, Bbubnmoteka LOK
napannenorpamma https://m.eds00.1ru/88675288
33 dopmynbl 4N Naowagm TPeyronbHuUKa, Bubnmoteka LLOK
napanienorpamma https://m.edso00.1ru/8867542¢
34 BbluncneHune naowagemn CnoxKHbIX Gur bubamorexa LIOK
taa vP https://m.edsoo.ru/88674¢78
35 Mnowagu ¢uryp Ha KnetyaTon bymare bubamoreka LIOK
thaa P 4 https://m.edso00.1ru/8867473¢
36 Mnowagm noaobHbIX puryp
37 Mnowagm nogobHbIX puryp
38 3a4aum € NPaKTUYECKUM CcofeprKaHnem bubnuoreka LIOK
A P AcP https://m.eds00.1ru/88675558
39 3a4a4m C NpPaKTUYECKUM coaepaHnem bubamoreka LIOK
A P AcP https://m.edso0.ru/88675684
40 PeweHue 33434 c nomoLbio meToaa bubnanoteka LOK
BCOMOraTe/ibHOW nJiowaamn https://m.edso0.ru/88674190
41 KoHTposibHanA paboTta no Teme "Mnowaab”

Bubanoteka LLOK



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

https://m.edso0.ru/8867579¢

bubanoteka LLOK

42 Teopema MNudaropa u eé€ npumeHeHue
P $arop P https://m.eds00.ru/88675918
43 Teopema Mudaropa n eé npumeHeHne bubamoreka LIOK
P P P https://m.edso0.ru/88675918
44 Teopema Mudaropa 1 eé npumeHeHune Bubnmoreka LIOK
P P P https://m.edsoo.ru/88675abc
45 Teopema Mudaropa 1 eé npumeHeHune
46 Teopema Mudaropa 1 eé npumeHeHune
OnpeaeneHne TPUrOHOMETPUYECKUX
HKLUIA OCTPOTO yraa NpsiMOyrosibHOro
47 j)ye rLc';anMKz T MerHONE)eT MZecxme Bubamoreka LIOK
pey L P https://m.edsoo.ru/88675d32
COOTHOLUEHUA B NPAMOYro/IbHOM
TpeyronbHUKe
48 OcHoBHOE TpUroHOMeTpUMYecKoe Bubnmoteka LLOK
TOXAecCTBO https://m.edsoo.ru/88675144
49 OCHOBHOE TPUTOHOMETpPUYECKOE
TOX/ECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOX/EeCcTBO
51 KoHTposibHan paboTa no Teme "Teopema Bubnnoteka LLOK

Mudaropa u Havana TpuroHomeTpumn"

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



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

BnncaHHble n LEeHTpa/ibHbIE YI/bl, Yron

Bubanoteka LLOK

52
MeXay KacaTenbHOoM 1 Xxopaoi https://m.edsoo.ru/8a1415b2
53 BnucaHHbIe 1 LLeHTpanbHbIE YIrbl, Yyron Bubnnoteka LLOK
MeXKAy KacaTebHOM U Xopaoi https://m.edsoo.ru/8a141940
54 BrnncaHHbIe 1 LeHTpaabHble YrAbl, yron Bbubnmoteka LOK
MeK Ay KacaTeNbHOM 1 Xopaoi https://m.edsoo.ru/8a141b34
55 Yrabl mexay Xopaamu 1 CekyLmmm
56 Yrabl mexxay Xopaamu 1 CeKyLmMmm
BnucaHHbIe M ONUCAHHbIE
57 YeTbIPEXYroNIbHUKU, UX MPU3HAKKN U bubauoreka LIOK
B pexy ’ P https://m.edsoo.ru/8a140f86
CBOMCTBA
BnucaHHbIe M ONKUCaHHble
58 YeTbIPEXYrOIbHUKU, UX NPU3HAKU U bubauoreka LIOK
. pexy ’ P https://m.edsoo.ru/8a1416d4
CBOWCTBA
BnucaHHbIe M ONnUCaHHble
59 YETbIPEXYTONbHUKU, UX NPU3HAKU U bubamoreka LIOK
B pexy ! P https://m.edsoo.ru/8al416d4
CBOWCTBA
MpvmeHeHMe CBOMCTB BMUCAHHbIX U
60 OMUCAHHBIX YETbIPEXYTONbHMKOB NpU
peLleHnn reomeTpruyecKmx 3agau
MpumeHeHMe CBOMCTB BMMCAHHDIX U
61

OMUCAHHDbIX ‘-IETpréXYI'OﬂbHMKOB npu
peweHnn reomeTpmnyeCcKknx 3agaud



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

B3ammHoe pacnonoxeHune aAByx

Bubanoteka LLOK

62 1
OKPY»XHOCTEMN, 06LLMe KacaTeNbHble https://m.edsoo.ru/8a1410a8
63 KacaHue oKpy»KHocTel 1 bubamorexa LIOK
Py https://m.edsoo.ru/8al410a8
KoHTposibHas paboTta no teme "Yrabl B
64 OKpPYXHOCTW. BnncaHHble U ONUCAHHbIE 1 bubamorexa LIOK
Py ' § https://m.edsoo.ru/8a141c88
YeTbIPexyronbHUKK
MNMoBTOpPEHNE OCHOBHbIX NOHATUI U
65 MeToA0B KypcoB 7 1 8 Knaccos 1 bubamoreka LIOK
AOB KYP . ’ https://m.edsoo.ru/8al41ddc
06061LeHNe 3HaHNI
MNMoBTOpPEHNE OCHOBHbIX NOHATUI U
66 MEeTOA0B KypcoB 7 1 8 Knaccos 1 Bubamorexa LIOK
AOB KYP B ’ https://m.edsoo.ru/8al41efe
0606LEeHNEe 3HaAHNI
67 UTorosaa KOHTPO/IbHan paboTa 1 bubamoreka LIOK
P P https://m.edsoo.ru/8a142368
MNMoBTOpPEHNE OCHOBHbIX NOHATUI U
Bbubanoteka LOK
68 MeTOA,08 KypcoB 7 1 8 Knaccos, 1
. https://m.edsoo.ru/8al1420ac
0606LeHne 3HaHNI
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 68



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

9 KNIACC

Konunyectso 4yacos

Ne n/n Tema ypoka
Bcero

1 OnpegaeneHune TpuroHomeTpuyecknx GyHKLmMin yrnos ot 0° go 180° 1
2 dopmynbl NpuseaeHna 1
3 Teopema KOCUHYCOB 1
4 Teopema KOCUHYCOB 1
5 Teopema KOCUHYCOB 1
6 Teopema cnHycos 1
7 Teopema cnHycos 1
8 Teopema cnHycos 1
9 HaxoxaeHue AfnH CTOPOH U BEIMYUH YINI0B TPEYrosibHUKOB 1
10 PeweHune TpeyronbHMUKOB 1
11 PeweHune TpeyronbHMUKOB 1
12 PeweHune TpeyronbHMUKOB 1
13 PeweHune TpeyronbHMKOB 1




14

npaKTM‘-IeCKOE npumeHeHune teopem CMHYyCcoB 1 KOCMHYCOB

15 MpaKTU4eckoe NpUMeHeEHNE TEOPEM CUHYCOB U KOCUHYCOB

16 KoHTposibHas paboTa no teme "PelueHne TpeyroibHUKoB"

17 MNoHATne o npeobpa3oBaHum Nogobus

18 CoOTBETCTBEHHbIE 3/1IeMEHTbI NOA00OHbIX PUryp

19 CoOTBETCTBEHHbIE 3/1IeMEHTbI NOA00OHbIX PUryp

20 Teopema o0 npomnsBeaeHUM OTPE3KOB XOpA, TEOPEMA O MPOU3BEAEHMM OTPE3KOB CEKYLIMX, TEOpeEmMA O
KBaZpaTte KacaTesibHOMU

2 Teopema 0 npomnsBeaeHUM OTPE3KOB XOp4, TEOPEMA O MPOU3BEAEHMM OTPE3KOB CEKYLLMX, TEOPEMA O
KBagpaTe KacaTe/ibHOM

2 Teopema o npounsBeaeHNM OTPE3KOB XOpa, TEOPEMA O NPOU3BEAEHMM OTPE3KOB CEKYLIMX, TEOPEMA O
KBajpaTe KacaTe/ibHoMn

23 MpumeHeHWe Teopem B peLleHUn reoMmeTpruyecKmx 3agad

24 MpumeHeHne Teopem B peLleHn reomeTpmuyecKknx 3agad

25 MpumeHeHWe Teopem B peLleHUn reomeTpruyecKkmx 3agad

26 KoHTposnbHas paboTa no teme "lMpeobpasoBaHue nogobua. MeTpuyeckme COOTHOLLIEHUS B OKPYXKHOCTH"

27 OnpeaeneHne BeKTOPoB. PU3NYECKUIN U TEOMETPUYECKUIA CMbIC/T BEKTOPOB

28 CnoKeHue 1 BblMMTaHNE BEKTOPOB, YMHOXEHME BEKTOPa Ha YMCNO0




29

CnoxeHue v Bbl4MTaHME BEKTOPOB, YMHOXEHNE BEKTOPA Ha YNC/NO

30 CnoxeHue n BbluMTAHME BEKTOPOB, YMHOMEHMe BEKTOpa Ha YNCno

31 PasnoxeHne BeKTOopa No ABYM HEKO//ZIMHEAPHbIM BEKTOPaM

32 KoopanHatbl BeKTopa

33 CkanapHoe npounssegeHne BEKTOPOB, €ro NpUMEHEHNE ANA HAXOXKAEHNA OIUH U YT10B
34 CkanapHoe npounssegeHne BeEKTOPOB, ero NpUMeHeHne ANA HAXOXAEeHNA OIUH U YT10B
35 PeweHne 3aaa4 ¢ NOMOLLBIO BEKTOPOB

36 PeweHune 3aaa4 ¢ NOMOLLBIO BEKTOPOB

37 MpuMmeHeHe BEKTOPOB ANA peLleHmnA 33434 GUSKNKM

38 KoHTposbHas paboTa no teme "BeKktopb!"

39 JeKkapToBbl KOOPAMHATbI TOYEK Ha MNJAOCKOCTH

40 YpaBHeHMe npamoii

41 YpaBHeHWe npamoi

42 YpaBHeHMe OKPYXKHOCTU

43 KoopamnHaTbl TOYEK NepecevyeHns OKPYHRHOCTU U NPAMON

44 MeToz4 KoOOpAMHAT NPU peLleHnn reoOMeTPUYECKNX 3a4a4, MPaKTUYECKMX 3a4au

45 MeToz KoOpAMHAT NpU peLleHnn reoMeTPUYECcKnX 3a4a4, NPakTUYeCcKmxX 3a4au




46

MeTopa KOOpAuHaT Npun peweHnn reoMeTpnuy4eCknx 3agay, NPakTM4EeCKnNX 3aaa4y

47 KoHTposibHas paboTa no teme "[lekapToBbl KOOPAUHATbLI HA MJIOCKOCTN"
48 MpaBuabHbIE MHOTOYTrONbHUKW, BbIYMCNEHNE UX SNEMEHTOB
49 Yucno 1. JAnHa OKPYKHOCTH

50 Yucno 1. JAnHa OKPYKHOCTH

51 ONvHa oyrn oKpy*KHOCTU

52 PagnaHHaa mepa yrna

53 Mnowaab Kpyra, cexktopa, cermeHTa

54 MNnowaap Kpyra, cekTopa, cermeHTa

55 MNnowaap Kpyra, cekTopa, cermeHTa

56 [ToHATUE O ABUMKEHUU NNOCKOCTH

57 MapannenbHbln NepeHoc, NOBOPOT

58 MapannenbHbln NepeHoc, NOBOPOT

59 MapannenbHbln NepeHoc, NOBOPOT

60 MapannenbHbln NepeHoc, NOBOPOT

61 MNMpumeHeHWe ABUXEHUIN NPU pelueHnn 3a4a4




62 KoHTposibHan paboTa no Temam "MpaBuabHble MHOTOYronbHUKU. OKPYKHOCTb. [BUMKEHUS naockocTn" 1

63 MNoBTOpeHune, 0606LLEHNE, CUCTEMATU3ALMA 3HAHUIA. M3MepeHMe reoMeTPUYECKUX BETMUYUH. 1
TpeyronbHUKU

64 MosTopeHue, 0606LWEeHMEe, cMCTEMATM3aLMA 3HAHWIA. [TapannenbHble U NeprneHANKYAAPHbIE NPAMble 1

&5 MosTopeHune, 0606LWweHMe, cMCTeMaTM3aLMA 3HAHWUA. OKPYKHOCTb U Kpyr. feomeTpuyeckne NnocTpoeHus. 1
Yrnbl B OKPYXKHOCTH

66 MNMosTopeHune, 0606LeHNE, CUCTEMATU3ALMA 3HAHMIA. BNMCAHHbIE M ONMCAHHblE OKPYKHOCTU 1
MHOFOYro/bHUKOB

67 UTorosas KOHTpO/IbHas paboTa 1

68 MNosTopeHune, 0606LEHME, CUCTEMATM3ALMA 3HAHUI 1

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI
7 KNACC
Koz .
MpoBepsaemble NpegMeTHbIe Pe3yibTaTbl OCBOEHUA OCHOBHOM
npoBepsaemoro .
06pa3oBaTeibHOM NPOrpPaMmbl OCHOBHOTO 06LLLero 06pa3oBaHuA
pe3ynbTaTta
6 FeomeTpua
PacnosHaBaTb U3y4yeHHble reomeTpuyeckme Gurypbl, onpesenaTb NX B3aMMHOE
6.1 pacnonoxeHune, n3obparkaTb reomeTpruyeckne GUrypbl, BbINOJHATDL YEPTEXKM NO
’ YyCNOoBMIO 3a4a4u. MI3mepATb IMHElHbIe U yrnoBble BeNMUYUHbI. PelwaTts 3ag3aun
Ha BblYUC/IEHME O/INH OTPE3KOB U BE/IMYMH YI/I0B
Jenatb rpybyto OLEeHKY IMHENHbIX U YINOBbIX BEANYMH NPEeAMETOB B peasibHOM
6.2 KM3HW, Pa3mMepoB NPUPOLHbLIX 06beKTOB. Pa3nnyatb pasmepbl STUX 06BEKTOB
no NopAAKY BENYUHbI
6.3 CTpOoUTb YepTeXKKU K reoMeTpUYEeCKMM 3a4a4am
6.4 Monb3oBaTbcA NPU3HAKaMM PABEHCTBA TPEYTrO/IbHUKOB, UCNOAb30BaTb
' NPW3HaKKW 1 CBOMCTBA paBHObEeAPEHHbIX TPEYro/IbHUKOB NPW peLleHnn 3asau
6.5 MpoBOANTb NOrMYECKNE PACCYKAEHMA C UCNONb30BaHMEM FEOMETPUYECKNX
) Teopem
Monb30BaTbCA NPU3HAKaMM PABEHCTBA NPAMOYFO/IbHbIX TPEYrONbHUKOB,
6.6 CBOMCTBOM MeAMaHbl, NPOBEAEHHON K TMNOTEHY3€e NPAMOYIro/IbHOMO
TpeyrosibHMKa, B PeLIEHUN FeOMEeTPUYECKUX 33434
Onpepenatb NapannenbHOCTb NPSMbIX C MOMOLLLbIO YF10B, KOTOPble 0bpasyeT ¢
6.7 HUMU ceKylwan. OnpeaenAaTb NapannenbHOCTb NPAMbIX C MOMOLLbIO PaBEHCTBA
PacCTOAHMI OT TOYEK OAHOM NPSAMOM 40 TOYEK APYroi Npsamoi
6.8 PewaTb 3aga4m Ha KnetyaTon bymare
MpoBOAUTb BbIYUCAEHUA U HAXOAMUTb YNCOBbIE M BYKBEHHbIE 3HAYEHWA Y108 B
reomMeTpmyecKkux 3aga4ax c UCNOJIb30BaHNEM CYMMbI YI/10B TPEYro/IbHUKOB U
6.9 MHOTOYro/IbHUKOB, CBOMCTB Y108, 06pa30BaHHbIX NPWU NepeceyeHnn Asyx
napannenbHbIX NPSAMbIX CeKyLLel. PelaTe NpakTMYecKMe 3a4a4m Ha
HAXOXAEHUE YrNOoB




Bnaaerb NOHATMEM reOMETPMYECKOro MecTa ToYeK. YMeTb onpeaenath
6.10 BUCCEKTPUCY Yrna v cepeanHHbIA NePreHaNKYAP K OTPE3KY Kak
reoMmeTpuyeckne mecrta Touek
dopmynmpoBaTh onpeaesieHna OKPYKHOCTU U Kpyra, Xopabl U AnameTpa
6.11 OKPY*KHOCTW, NMOJIb30BaTbCA MX CBOMCTBAMWN. YMETb MPUMEHATb 3TU CBOICTBA
npwv pelleHnmn 3aaau
BnafeTb NOHATUEM OMMCAHHON OKOO TPEYro/IbHNKA OKPYHKHOCTH, YMETb
6.12 HaxoauTb eé LeHTp. Monb30BaTbca pakTamMm O TOM, 4TO BUCCEKTPUCHI Y08
' TPeyro/ibHMKa NepeceKkaroTca B O4HOMN TOUKE, M O TOM, YTO CEpeanHHbIe
nepneHANKyNApbl K CTOPOHaM TPeYroNbHUKa NepecekaloTca B 04HOM TOUKe
6.13 BnageTb NOHATUMEM KacaTe/IbHOM K OKPYXHOCTM, NO/1Ib30BaTbCA TEOPEMOM O
' nepneHanKyIapHOCTM KacaTeIbHOM 1 paaunyca, NpoBeAEHHOTO K TOYKe KacaHusa
6.14 Monb30BaTbCA NPOCTENLLNMU TEOMETPUYECKUMM HEPABEHCTBAMM, MOHMMATb UX
' NPaKTUYECKMIA CMbICA
615 MpoBOAMTbL OCHOBHbIE FEOMETPUUYECKME MOCTPOEHMSA C MOMOLLBIO LIUPKYAA U
' JIMHENKK
8 KNACC
Koa .
Mposepsaemble npegMeTHbIe Pe3y/ibTaTbl OCBOEHUA OCHOBHOWM
npoBepAemoro .
0b6pa3oBaTeNbHOMN Nporpammbl OCHOBHOrO 06Lero ob6pasoBaHusA
pesynbTaTa
6 FeomeTpua
6.1 PacnosHaBaTb OCHOBHbIE BUAbI YETbIPEXYTONbHUKOB, UX 3N1EMEHTbI,
' Mo/iIb30BaTbCA MX CBOMNCTBAMM MPU PELLEHUM FTEOMETPUYECKUX 3aaau
62 MpUMeEHATb CBOMCTBA TOUYKM NepeceyeHns meamaH TpeyrosibHUKa (LeHTpa macc)
' B pelleHmnm 3aaau
Bnagaerb NoHATUEM CPeaHEN IMHMUM TPEYTO/IbHMKA U TPaneuun, NPUMEHATb UX
6.3 CBOWCTBa NPM peLleHnmn reomeTpuyeckmnx 3agad. Monb3osaTbcsa TEOPEmMoin
' daneca 1 Teopemoit 0 MPONOPLMOHANbHBIX OTPE3KaX, MPUMEHATb UX ANA
pelueHna NpakTUYecKnx 3aaauy
64 MpMMEHATb NPU3HAKM NoA06UA TPEYroNbHUKOB B PELLIEHUM FTEOMETPUUYECKUX
’ 3afay




Monb3oBaTbca Teopemoi Nudaropa AnA peleHmsa reoMmeTPUYECKmX 1
65 NPaKTUYeCcKnxX 3aga4d. CTpouTb MaTeMaTUUYECKY0 MOAENb B MPaKTUYECKMX
' 3a/a4ax, CaMOCTOATE/IbHO AeNaTb YEPTEK U HAXOANTb COOTBETCTBYIOLIMNE
ONVHbI
BnaseTb NOHATUSAMM CUHYCA, KOCMHYCA M TaHreHca OCTPOro yria
6.6 NPSAMOYro/1IbHOTO TPeyroJibHUKa. M0/1b30BaTbCA 3STUMKU MNOHATUAMM ANS
peLleHnsa NPaKTUYeCKnx 3aaad
BbluncnaTh (pasnmMuHbiMM cnocobamm) NaoLaab TpeyrosbHMKa U naowaam
6.7 MHOTOYroNbHbIX PUryp (Nonb3yAck, rae HeobXxoANMMO, KaNlbKYNATOPOM).
MpUMeHATb NONyYEHHbIe YMEHMA B MPaKTUYECKMX 3aJa4ax
BnaseTb NOHATUAMM BMNMUCAHHOIO M LLEHTPA/IbHOTO Yr/1a, UCMONb30BaTh TEOPEMbI
6.8 O BMMCAHHbIX YINaXx, Yraax Mexay Xopaamu (Cekywmmm) u yrne meskay
KacaTeNbHOW U XOPA0oW NPpU peLleHn reoMeTpnYeckux 3agad
6.9 BnageTb NOHATUEM ONUCAHHOTO YETbIPEXYrONbHMKA, NPUMEHATbL CBOMCTBA
' OMMCaAHHOTO YeTbIPEXYro/ibHUKA MPU peLleHnm 3aaa4
MpUMeHATb NONyYEeHHbIe 3HaHMA Ha NPaKTUKe — CTPOUTb MaTeMaTuyeckue
6.10 Mmoaenu Ans 3afiayvy peanbHOM XMU3HM M NPOBOAUTL COOTBETCTBYIOLIME
' BbIYUC/IEHMA C NPUMEHEHMEM NOA0OUSA U TPUTOHOMETPUN (NONb3YACH, Fae
HeobXxo0AMMO, Ka/lbKyNATOPOM)
9 KJTIACC
Koa .
MpoBepsemble NpegMeTHbIe Pe3y/ibTaTbl OCBOEHWUS OCHOBHOM
npoBepsieMoro .
obpasoBaTenbHOM NpPorpammbsl OCHOBHOro 06uiero obpasoBaHus
pesynbTaTta
6 feomeTtpua
3HaTb TPMroHOMeTpUYecKkne GyHKLMMU OCTPbIX YI/10B, HAXOAUTb C UX MOMOLLLbHO
61 Pa3NIMYHbIE 3/1EMEHTbI MPAMOYrO/IbHOIo TpeyrosbHUKa («pelueHune
' NPAMOYrONbHbIX TPEYroNbHUKOBY»). HaxoAnTb (C NOMOLLbIO KanbKynaTopa)
ONVHbI M YTAbl ANA HETabAMYHbIX 3HaUeHU
Monb3oBaTbca popmynammn NpuBeaeHUA U OCHOBHbIM TPUTOHOMETPUUYECKUM
6.2 TOXAECTBOM A1 HAXOXKAEHMA COOTHOLIEHUM MEXKAY TPUTOHOMETPUYECKUMU
Be/IMYMHAMMU
6.3 Ncnonb3oBaTb TEOPEMbI CUHYCOB Y KOCUHYCOB A HAaXOMXKAEHUA Pa3/IMUHbIX
3/1eMEHTOB TPEYroNbHUKA («pelleHne TpeyroabHUKOBY»), MPUMEHATb UX NPU




peweHnn reomeTpnyeCckmnx sagay

6.4

Bnazetb NnoHATUAMM NpeobpazoBaHmsA Nogobus, COOTBETCTBEHHbIX 3/1IEMEHTOB
noAobHbIx duryp. NMonb3oBaTbca CBOMCTBAMM NOA06MA NPOU3BOALHBLIX GUTYp,
YMETb BbIYMCAATb ANNHbBI U HAXOAWUTL YrAbl Y NOA06HbIX dUryp. NMprMmeHsaTb
CBOWMCTBa N0A06Ms B NPaKTUYECKUX 3a4a4ax. YMeTb NPUBOAUTL MPUMEPbI
noAobHbIX Uryp B OKpyKaoLwem mupe

6.5

Monb3oBaTbCA TEOPEMaMM O MPOU3BEAEHUN OTPE3KOB XOP/, O NPOU3BEeAEHUN
OTPE3KOB CeKYLIMX, O KBadpaTe KacaTesIbHOM

6.6

Mosb30BaTbCA BEKTOPAMM, MOHMMATb UX TEOMETPUYECKUI U PU3NYECKUIA
CMbIC/1, MPUMEHATb UX B PELLUEHNN FEOMETPUYECKUX U GUINYECKUX 3a4au.
MpUMeHATb CKaNApHOEe Npou3BeLeHNE BEKTOPOB 4151 HAXOXKAEHUA AJIUH U
yrnos

6.7

Monb30BaTbCA METOA0M KOOPAMHAT Ha MNOCKOCTH, MPUMEHATb €ro B peLleHnn
reoMmeTPUYECKUX U NPaKTUYECKUX 3a4a4

6.8

BnazeTb NOHATUAMM NPABUIbHOTO MHOTFOYTO/IbHUKA, AJIMHbI OKPYMKHOCTH,
ANVHbI AYTY OKPYMKHOCTU M pagnaHHOM Mepbl yraa, YMeTb BbIMMCAATb NaoLWaab
Kpyra v ero yacteit. IpumMeHATb NoyYeHHbIe YMEHUA B MPAKTUYECKUX 3a4a4ax

6.9

HaxoanTb 0CK UK LEHTPbLI CUMMETPUM UTYP, MPUMEHATL ABUKEHMUA
NAOCKOCTM B NPOCTEMLLMX CyYanX

6.10

MPUMEHATb NoNYYeHHble 3HaHMA Ha NPaKTUKe — CTPOUTb MaTemMaTnyecKme
MoAeNM ANA 33434 peasibHOMN MU3HU U NPOBOAMTL COOTBETCTBYIOLLNE
BbIYMCNEHUA C NPUMEHEHNEM NOA0OUA U TPUTOHOMETPUYECKUX PYHKLMIA
(nonb3ynace, roe HEOBXOANMMO, KaNbKyNATOPOM)




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC
Kog, MpoBepAaeMblli 3a1eMeHT coaeprKaHmA
6 FeomeTpua
HauyanbHble NOHATUA reomeTpumn. ToUKa, NpsAmasn, oTpe3oK, Ay4d. Yron. Buabl yrnos.
6.1 BepTuKanbHble U CMeXKHble yrabl. BuccekTpuca yrna. JlomaHas, MHOTOYro/ibHUK.
MapannenbHOCTb U NepneHANKYAAPHOCTb NPAMbIX
6.2 CummeTpuryHble durypbl. OCHOBHbIE CBOMCTBA OCEBOM cummeTpun. MNpumepbl
' CUMMETPUN B OKPYIKAtoLEM MUpe
63 OCHOBHbIE NOCTPOEHMA C MOMOLLbIO LIUPKYAA U IMHENKU. TpeyronbHUK. BoicoTa,
' meamnaHa, buccekTpumca, Ux CBOMCTBA
6.4 PaBHOGeApPEHHDBIN M PAaBHOCTOPOHHUI TPEYro/ibHUKKN. HepaBEHCTBO Tpeyro/ibHMKa
65 CBolicTBa M NpU3HAKM paBHObeAPEeHHOro TpeyroibHUKA. MpU3HaKkM paBeHcTBa
’ TPeyronbHUKOB
6.6 CBoiCcTBa M NPU3HaAKM NapannesibHblX NpAMbIX. CyMma yrnoB Tpeyro/iibHUKa. BHelwHue
' YFNbl TPEeYroNbHUKA
MpAMOYronbHbIN TpeyrosbHUK. CBOMCTBO MegMaHbl MPAMOYTro/IbHOMO TPEYrobHUKA,
6.7 npoBeaEéHHOM K rMnoTeHy3e. NpusHaKM paBeHCTBA NPSMOYIOJIbHbIX TPEYFO/bHUKOB.
MpAamoyronbHbI TPeyroabHWK ¢ yrnom B 30°
HepaBeHCcTBA B reOMETPUN: HEPABEHCTBO TPEYro/ibHWKA, HEPABEHCTBO O AJINMHE
6.8 NlomaHoM, Teopema o 6onbluem yrie n 6obluei CTOPOHe TPeyrosibHUKa.
MepneHANKYNAP M HAKAOHHAA
6.9 FeomeTpryecKkoe MecTo ToueK. BrucceKkTpuca yria u cepeauHHbli NepneHauKynsap K
) OTPE3KY KaK reoMeTpuyeckme mecta Touek
6.10 OKpYXHOCTb U Kpyr, XOpAa v AnameTp, Ux cBoicTea. BsaumHoe pacnonoxkeHue
' OKPYXXHOCTU M NpPsMON. KacaTeibHas U CeKyLLLan K OKPYKHOCTM
6.11 OKpY*KHOCTb, BMMCAHHAA B Yro. BnvcaHHas 1 onMcaHHan OKPYKHOCTU TPEYrosibHMKa

8 KNTIACC




Kopg, MpoBepAeMbli a1eMEHT coaepKaHMA
6 FeomeTpua
6.1 YeTblpéxyronbHUKK. Mapannenorpamm, ero NnpmusHaKkM 1 CBOMCTBA
6.2 MpsmoyronbHWUK, pomb, KBaZpaT, X MPU3HAKN U CBOMCTBA
6.3 Tpaneuun, pasHoboKan Tpanewumn, eé CBOMCTBa U Npu3HaKu. NpamoyrosibHasa Tpaneums
6.4 MeTtoa yaBoeHna megmaHsbl. LleHTpanbHasa cummeTpus. Teopema Paneca n Teopema o
' NPOMNOPLUNOHANbHbIX OTPe3Kax
6.5 CpegHue NMHUM TpeyrosibHUKa 1 Tpaneuuun. LeHTp macc TpeyronbHMKa
6.6 Moaobue TpeyronbHUKOB, KoadpduuneHT noobusa. MNpusHakm nogobua
) TpeyronbHMKoB. MNpumeHeHne nogobma Npu peLleHnm NPakTUYeCcKUxX 3a4au
6.7 Popmynbl ANA NAOWAAN TPEYroNbHUKa, Napananenorpamma, pomba n Tpaneymm
6.8 CBoiicTBa nnowagen reometpmyecknx ¢uryp. OTHoweHMe naolageit nogobHbIX uryp
6.9 BbluncneHue naowagen TpeyroibHMKOB U MHOTOYTrO/IbHUKOB Ha KaeT4aTon bymare
6.10 Teopema Mudaropa. NMpumeHeHne Teopemsl NMnudaropa Npu pelweHNn NPaKTUYECKMX
’ 3ajay
CWHYC, KOCMHYC, TAHFEHC OCTPOTO yraa NPAMOYro/ibHOro TpeyronbHuKa. OCHoBHOe
6.11 TPUrOHOMETPUYECKOE TOXKAECTBO. TpuroHomeTpuiyeckue GyHKkLmm yraos B 30°, 45° n
60°
6.12 BnucaHHbIe 1 LLeHTpanbHbIe YI/bl, YTON MEXKAY KacaTeNlbHOM U XOpAo0M. YInbl MexXay
) XOPAAMM U CEKYLLMMM
6.13 BnncaHHble M ONUCaHHbIE YeTblIPEXYrONbHUKN
6.14 B3aMmHoe pacnonoxeHue AByX OKpyXHoOCTel. KacaHue okpyxkHocTel. Obwue
’ KacaTesibHble K ABYM OKPYXHOCTAM
9 KNACC
Kop, MpoBepAeMbI 31IeMeHT COAEPKAHUA




FeomeTpua

CuHyC, KOCMHYC, TaHreHc yrnos ot 0 go 180°. OCHOBHOE TPUIFOHOMETPUYECKOE TOXKAECTBO.

6.1
®opmynbl npuBeaeHNs
6.2 PeweHwne TpeyronbHMKOB. Teopema KOCMHYCOB 1 TeOpema CUHYCOB. PelleHune
' NPaKTUYEeCKMX 3aa4 C UCNOJIb30BAHNMEM TEOPEMbI KOCMHYCOB M TEOPEMbI CUHYCOB
6.3 MNpeobpasoBaHune nogobus. NMogobre cOOTBETCTBEHHbIX 3/1IEMEHTOB
6.4 Teopema 0 NponsBeLeHMM OTPE3KOB XOP4, TEOPEMbI O NPOU3BEAEHUN OTPE3KOB CEKYLLMX,
’ Teopema O KBajpaTe KacaTe/lbHOM
BekTop, ANMHa (MOAyNb) BEKTOPA, COHANpPAB/IEHHbIE BEKTOPbI, MPOTMBOMNOJIOXHO
6.5 Hanpas/eHHble BEKTOPbI, KONJIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, ONepaLumm
Haf BeKTOpamu. PasnoxkeHune BEKTOPA MO ABYM HEKOJIIMHEAPHbIM BEKTOPaAM
6.6 KoopawnHaTbl BekTOopa. CKanapHoe Npom3BeaeHNE BEKTOPOB, NPUMEHEHNE ANA
) HaxoX4eHWA OJ/INH 1 YT/I0B
[JeKkapToBbl KOOPANHATLI Ha NNOCKOCTU. YpaBHEHMA NPAMON U OKPYKHOCTU B
6.7 KOOpAMHaTax, nepeceyeHne OKpyKHoCTeN 1 npambix. MeToa KoopamHaT U ero
npUuMeHeHue
6.8 MNpaBuabHble MHOTOYTrONbHUKMK
6.9 OnvHa oKpy»KHOCTU. pasycHasa U paguaHHaa mepa yria, BbluMCaeHue AaAnH ayr
' OKpY»KHOCTEN
6.10 Mnowaab Kpyra, CeKkTopa, cermeHTa
6.11 LBUXKeHNA NAOCKOCTU U BHYTPEHHNE CUMMETPUKN PUryp (3nemeHTapHble npeacTaBaeHus).

MapannenbHbln NnepeHoc. MoBopoT




NMPOBEPAEMbIE HA O3 MO MATEMATUKE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kop,
npoBepsemMoro
TpeboBaHuA

Mposepaemble TpeboBaHUA K NpegMeTHbIM pe3y/bTaTaM 0CBOEHUA OCHOBHOM
obpa3oBaTenibHOM NPOrpaMmbl OCHOBHOTO 06LLero o6pa3oBaHuA Ha OCHOBE
$roc

YMeHue oneprpoBaTb NOHATUAMMU: MHOXKECTBO, NOAMHOMXECTBO, ONepaLLmMn Hag,
MHOeCTBaMM; yMeHMeEe ONepupoBaTb NOHATUAMM: rpad, CBA3HLIN rpad,
AEepPeBo, LMK/, NPUMEHATb UX MPU PeLeHMM 3a4a4; YMEHNE UCMONb30BaTb
rpaduyeckoe npeacTaBAEHNE MHOXKECTB A7 ONUCAHMA peasibHbIX NPOLLECCOB U
ABNEHWUI, NPU peleHnn 3a4a4 U3 gpyrux y4ebHbIx npeameToB

YMeHue onepupoBaTh NOHATUAMMU: onpeaeneHne, akcMoma, TEOPeEMa,
[0Ka3aTeNbCTBO; YMEHME PACcnO3HABATb UCTUHHbIE U JIOXKHbIE BbICKa3blBaHWUS,
NPUBOAUTL MPUMEPBI U KOHTPNPUMEPDI, CTPOUTb BbICKa3blBaHUA M OTPULLAHMA
BbICKa3bIBaHUM

YMeHue onepupoBaTth NOHATUAMMW: HAaTypPasibHOE YMCO0, NPOCTOE M COCTaBHOE
4YUCNO, AENUMOCTb HaTypasbHbIX YNCeN, NPU3HAKU AeIMMOCTH, Liesioe YNCAO,
MoAy/b Yncna, obbiIkHOBEHHan APobb U AecATUUYHAA ApPobb, CTaHAAPTHbIN BUA,
yucna, pauMoHabHOE YNC/I0, UPPALMOHANbHOE YNCIO, apUPMETUYECKUIA
KBagpaTHbI KOPeHb; YMeHMe BbINONAHATb AeNCTBUA C YUCAaMU, CPaBHMUBATb U
yrNopAA0YMBaTL YMCA, NPEACTaBAATb YMCIa Ha KOOPANHATHOW NPAMOWN,
OKPYrAATb YNCNA; YMEHME AenaTb NPUKUAKY U OLEHKY pe3y/ibTaTa BblYUCIEHNI

YMeHMne onepupoBaTth NOHATUAMM: CTEMEHD C LIE/IbIM MOKasaTtenem,
apuoMeTMYeCKUiA KBaAPaTHbIM KOpeHb, MHOToY/1eH, anrebpandyeckas a4pobsb,
TOMAECTBO; 3HAKOMCTBO C KOPHEM HaTypanbHOW cTeneHn 6oblie eauHNLLbI;
YMEHME BbIMOIHATL PACYETbl No popmynam, NnpeobpasoBaHuUs Lesbix, LPO6HO-
PaUMOHaNbHbIX BbIPaXKEHUIA U BbIPAXKEHWUI C KOPHAMM, PasioKeHue
MHOTrO4Y/IeHa Ha MHOXUTE/M, B TOM YMC/Ie C UCMONb30BaHMeM GOPMY PasHOCTU
KBaZpaToOB M KBaApaTa CYMMbl U PasHOCTU

YMeHMe onepupoBaTb NOHATUAMM: YNCIOBOE PABEHCTBO, YPaBHEHUE C O4HOM
nepemeHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NepPeMEHHOW; yMeHne
pewaTtb IMHEHble U KBaApaTHble ypaBHEHMUSA, 4 P0B6HO-paLMOHabHbIe
YPaBHEHUA C OAHOM NepeMeHHOM, CUCTEMbI ABYX TMHENHbIX YPaBHEHUA,
NMHEHbIe HePaBEHCTBA M UX CUCTEMbI, KBaZpaTHble N APOBHO-paLMOHaibHble
HepaBeHCTBA C OA4HOW NepeMeHHO, B TOM YMCAe NPU pPeLleHnm 3a4aY U3
APYrUX NPeaMeToB U NPaKTUUYECKUX 3a4a4; YMEHWE UCNO1b30BaTb
KOOPAMHATHYIO MPAMYIO U KOOPAMHATHYIO NMAOCKOCTb AN U306parkeHums
peleHnii ypaBHEHWI, HePaBEHCTB U CUCTEM




YMmeHue onepupoBaTtb NOHATUAMM: GYHKUUA, rpaduK GYHKUUN, HYAN GYHKUUMK,
NMPOMEKYTKM 3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHus, yobiBaHMUA,
Hamnbobluee U HAMMeHbLLEee 3HAYeHUs GYHKUMM; yMeHWEe ONnepupoBaThb
NMOHATUAMM: NPAMAA NPONOPLUOHANBHOCTb, INHENHAA GYHKUMA, KBagpPaTUUYHAA
dyHKUMA, obpaTHan NponopuUMOHaNbHOCTb, Napabona, rmnepbona; ymeHue
CTPOUTb rpaduKn PyHKLUMIN, NCNONb30BaATb rpadUKM A/ onpeaeseHns CBOUCTB
NPOLLECCOB U 3aBUCMMOCTEN, A5 PELEHUA 3a4a4 U3 APYTUX YYeOHbIX
NpPeAMETOB U PeanbHOM }KU3HU; YMEHMe BblpaxkaTb popmynamm 3aBUCUMOCTH
MeXAY BEMYNHAMM

YMeHune onepupoBaTb NOHATUAMMU: NOCNEA0BATE/NbHOCTb, apudMeTUUECKan u
reomeTpuyeckasn Nporpeccun; yMeHne Ncnosib3oBaTb CBOMCTBA
nocnefoBaTesibHOCTEN, POPMYIbl CyMMbl M 0BLLErO YAeHa NPY peLleHmnmn 3aay,
B TOM YMCNe 33434 U3 APYIUX y4ebHbIX TPeaMETOB U PEaNbHOM KU3HU

YMmeHue pelwaTb 3a434M pasHbIX TUNOB (B TOM YMCAE HA NPOLLEHTbI, 40N U
4yacTu, ABUXKeHUe, paboTy, LeHy TOBapOB M CTOMMOCTb MOKYMNOK U YCAYT, Ha/oru,
3a4a4n 13 061acTu ynpasaeHUa IMYHbIMU U ceEMeHbIMU GUHAHCAMUK); yMeHUe
COCTaBASATb BblIPA*KEHMUA, YPaBHEHMA, HEPABEHCTBA U CUCTEMbI M0 YCI0BUIO
3a4a4u, uccnenoBaTh NOJyYEeHHOE pelleHre N OLeHMBaTb NPaBaonoA06HOCTb
NoIy4YeHHbIX pe3ynbTaToB

YMmeHue oneprpoBaTb NOHATUAMM: GUrypa, TOYKA, OTPE3OK, NpAMas, ayd,
JIOMaHas, yrosa, MHOrOyrosibHUK, TPEYroNbHUK, paBHObeapEeHHbIN U
PaBHOCTOPOHHMUI TPEYro/IbHUKK, NPSMOYTOJIbHbIN TPEYroNbHUK, MeaMaHa,
HbucceKkTprca M BbICOTa TPEYrONIbHUKA, YETbIPEXYTONIbHUK, MApaniesiorpamm,
pPoOMB, MPAMOYIrosIbHUK, KBaAPAT, TPANEUMS; OKPYKHOCTb, KPYr, KacaTeNbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHbIMK GUTYPaMU; YMEHME PEeLLATb 3a4a4M, B TOM
yncne U3 NoBCeAHEBHOM KMU3HUM, Ha HAXOXKAEHME FEOMETPUYECKMX BEIUYMH C
NPMMEHEHNEM MU3YYEHHbIX CBOMCTB dUryp n paktos
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YMeHMe onepupoBaTtb NOHATUAMM: PAaBEHCTBO GUryp, PaBEHCTBO
TPeyro/ibHMKOB; Napanne/NbHOCTb U NepneHANKYAAPHOCTb NPAMbIX, YrOa MeXay
NPAMbIMK, NEPNEHANKYNAP, HAKNOHHaA, Npoekuun, nogobue ¢uryp, nogobHole
TPeyro/fibHUKMU, CUMMETPUA OTHOCUTE/IbHO TOYKM U NPAMOI; YMEHME
pacno3HaBaTb PAaBEHCTBO, CUMMETPUIO U NoLobue puryp, napannenbHocTb 1
nepneHAUKyAAPHOCTb NPAMbIX B OKPYXKaloLwem mupe

11

YMeHue onepupoBaTth NOHATUAMM: AJIMHA, PacCTOAHUE, YroN (BenndmHa yrna,
CMHYC U KOCUHYC yrna TpeyroabHWKa), Naolab; yMeHUe OLeHUBaTb pa3smMmepbl
npeAmMeToB U 06BHEKTOB B OKPYXKAIOLWEM MUPE; YMeHUE NPUMEHATb GOPMY bl
nepuMmeTpa 1 NAOWAaAN MHOTOYrONbHUKOB, ANMHbI OKPYXKHOCTU U NaoLwaan
Kpyra, o6bema npAmMoyrosbHOro napananenenunesa; ymeHue npumeHaTb
NPW3HaKKW paBeHCTBa TPeYrosbHUKOB, TEOPEMY O CYMME Yr/10B TPeyroabHUKa,
Teopemy MNudaropa, TPUroHOMETPUYECKME COOTHOLLIEHUA ANA BbIYNCIEHUA
OJWVIH, PacCcTOAHMN, niowaaen
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YMeHune nsobpaxkatb naockne Gurypbl u X KOMOMHALMM, MPOCTPAHCTBEHHbIE
bUrypbl OT PYKK, C MOMOLLLIO YEPTEKHbBIX MHCTPYMEHTOB U 3/1EKTPOHHbIX
CPeACTB MO TEKCTOBOMY MM CUMBO/IbHOMY OMMUCAHUIO
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YMeHue onepupoBaTb NOHATUAMM: NPAMOYTro/ibHaA CUCTEMA KOOPAMHAT;
KOOPAMHATLI TOYKW, BEKTOP, CYMMa BEKTOPOB, NPOU3BEAEHME BEKTOPA Ha
4YUCNo, CKaNAPHOE Npor3BeaeHNE BEKTOPOB; YMEHME UCNO/Ib30BATb BEKTOPLI U
KOOpPAMHATbI 410 NPeACcTaB/AeHnA AaHHbIX U pelleHns 3a4a4, B TOM YMc/e us
APYrUX y4ebHbIX NpeaMeToB U peasibHOM KU3HU

14

YMeHMe onepupoBaTtb NOHATUAMM: CTONBMKOBbIE U KPYroBble AMarpammbl,
Tabauubl, cpegHee apudmeTmyeckoe, MegmnaHa, Hanbonbluee U HaUMeHbLlee
3Ha4YeHuA, pa3max YMCA0BOro Habopa; yMeHue U3BAeKaTb, MUHTEPNPETUPOBaATb U
npeobpa3oBbiBaTb MHPOPMaLMIO, NPEeACTAaBNEHHYIO B TabMLAX U Ha
AVarpammax, OTParKaloLLyto CBOMCTBA M XapaKTepPUCTUKN peanbHbIX MPOL,ECCOoB
N AB/IEHWNIA; yMeHWe pacno3HaBaTb M3MEHYMBbIE BE/IMYMHbBI B OKPY)KatoLLEem
mMupe

15

YMeHue onepupoBaTb NOHATUAMM: CyYalHbIN ONbIT (CAyYaliHbIi
3KCMEePUMEHT), 3nemMeHTapHoe cobbiThe (31eMeHTapHbIN UCXOA) CYYanHOro
onblTa, cAy4yaHoe cobbiTue, BEPOATHOCTb COOLITUA; YMEHNE HAXOAUTb
BEPOATHOCTM C/TyYaliHbIX COObITUIA B OMbITaxX C PaBHOBO3MOMKHbIMU
3aNeMeHTapHbIMKU COBbITUAMM; YMEHME PeLlaTb 334341 METOLOM
opraHM3oBaHHOro nepebopa 1 € UCNob30BaHMEM NPABMUAA YMHOXKEHUS;
YMEHME OLUEHMBATb BEPOATHOCTU peasibHbIX COObITUIN N ABNIEHWUM, MOHMMATb
POJib NPAKTUYECKN AOCTOBEPHbIX U MA/IOBEPOATHbIX COObITUI B OKpYrKatoLLem
MWPE U B KU3HWU; 3HAKOMCTBO C MOHATUEM HE3aBUCUMbIX CODbITUIA; 3HAKOMCTBO
C 3aKOHOM HO/IbLUMX YNCEN N €0 POJSIbIO B MAaCCOBbIX ABNEHUAX
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YmeHue BblbMpaTh NOAXOAALUN N3YYEHHbIN METOA A5 PeLleHns 3a4a4K,
NPUBOAUTL MPUMEPbI MAaTEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HU,
pacno3sHaBaTb NPOSAB/JEHNE 3aKOHOB MaTEMATUKN B UCKYCCTBE, ONUCbIBaTb
OoTAeNbHble BblAatoWMeca pesynbTaTbl, NOJyYEeHHble B XO4€e Pa3BUTUA
MaTEMATMKMN KaK HayKu, NPUBOAUTb MPUMEPbI MAaTEMATUUYECKUX OTKPbITUIA U UX
aBTOPOB B OTEYECTBEHHOM M BCEMUPHOM UCTOPUU




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA O3 NO MATEMATWKE

Kog, MpoBepaeMblli 31eMEHT coaepKaHuA

1 Yucna u BbluMCAEHMUA

1.1 HaTtypanbHble n uensie yncna. NMpUsHaKM 4enmMmocTu Lenbix Yncen

1.2 O6bIKHOBEHHbIE M AecATUYHbIe APOOU, MPOLLEHTbI, BECKOHEYHblE Nepuoanyeckue apoobu

1.3 PaunoHanbHble Yncaa. ApudmeTnyeckmne onepaummn C paumMoHabHbIMM YNCAAMU

1.4 JencreutenpHble yncna. Apudmetmyeckmne onepalmm ¢ 4eNCTBUTENbHBIMU YNCAAMM

15 MpnbANKEHHDbIE BbIYUCAEHUSA, NPABUNA OKPYFIEHMA, NPUKULKA U OLLEHKa pe3y/ibTaTa
' BbIYMCAEHWI

2 Anrebpanyeckne BblparkeHusn

2.1 ByKBeHHbIe BbIparKeHUA (BblpaxKeHUA ¢ nepemMeHHbIMMN)

52 CTeneHb C LebiM NoKasaTesnem. CTeneHb ¢ paumMoHaabHbiM NoKasaTenem. CBOMCTBa
' cTenexm

2.3 MHoro4neHsbl

2.4 AnrebpaunyecKkas gpobb

25 ApndmeTnyecKMin KopeHb HaTypaabHOM cTeneHun. [JeicTBUA C apnuPmMeTYecKMmm
) KOPHAMMW HaTypasibHOM CTENEHMU

3 YpaBHeHuA 1 HepaBeHCTBa

3.1 Lienble n ApobHO-paumMoHabHble ypaBHeHUs. CUCTEMBI M COBOKYMHOCTU YpPaBHEHUI

3.2 Llenble 1 ApobHO-paLmMoHanbHble HepaBeHCcTBa. CUCTEMbI M COBOKYMHOCTN HEPABEHCTB

3.3 PelweHne TeKCTOBbIX 3a4a4

4 Yucnosble nocnenoBaTeNbHOCTU

4.1 MocnepoBatenbHOCTH, cnocobbl 3aaHnA NocnesoBaTeIbHOCTEN

4.2 ApudmeTnyeckas n reomeTpmyeckan nporpeccnn. Popmyna CNOXKHbIX NPOLLEHTOB

5 PyHKLUMK




®yHKuMA, cnocobbl 3agaHua GyHKUMK. MpaduK dyHKumK. Obnactb onpegeneHna n
MHOXECTBO 3HaYeHNN GYHKLUMU. Hyam dyHKUMK. TIPOMEKYTKM 3HAKONOCTOAHCTBA.

>1 MpomeXyTKM MOHOTOHHOCTU PYHKLMN. MaKCUMYMbl U MUHUMYMbI GYHKLLUMN.
Hanbonbluee n HaMMeHblUee 3HaYeHUe GYHKLMM HA NPOMENKYTKE

6 KoopanHaTbl Ha NpAMON 1 NIOCKOCTH

6.1 KoopanHaTHasa npamas

6.2 JekapToBbl KOOPAMHATLI HA N1OCKOCTH

7 feomeTpua

7.1 FeomeTpuryeckume Gpurypbl 1 UX CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyroabHUKN

7.4 OKpY*KHOCTb U Kpyr

7.5 N3mepeHne reomeTpmnyecKkux BeanymH

7.6 BeKTopbl HA NNOCKOCTU

8 BepoATHOCTb M CTAaTUCTUKA

8.1 OnucatenbHasa CTaTUCTUKA

8.2 BepoATHOCTb

8.3 KombuHaTopmrKa

8.4 MHoecTBa

8.5 lpadbl




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABI ONA YHUTENA

LIMOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI M PECYPCbI CETU UHTEPHET






