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MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpammMme OCHOBHOrO obLero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA NMPOrPAMMA
y4yebHoro npeameta «leomeTpusa»
Aans obyvatrowmxesa 7-9 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

feomeTpua Kak OOMH M3 OCHOBHbIX PasfernoB LUKOMbHOWM MaTeMaTuKM,
NMEIOLLMIA CBOEN Lenbio obecnevntb M3yvyeHme CBOWCTB U pa3MepoB uryp, ux
OTHOWIEHNUA U B3aWUMHOE pacrofioXeHne, OnupaeTcad Ha  JOrMyeckylo,
AoKasaTenbHy NUHUI0. LIeHHOCTb M3y4yeHusi reoMeTpum Ha YpOBHE OCHOBHOIO
obuwero o0pasoBaHMA 3akn4YaeTcsa B TOM, 4YTO Obyvalwuncs y4dutca
npoBOaMUTb AokasaTesbHble paccyxneHus, CTPOUTb norunyeckme
YMO3aKNi4YeHnsa,  [oKasblBaTb  UCTUHHblE  YTBEPXOEHWS U CTPOUTb
KOHTPMPUMEPBI K NOXHbIM, MPOBOAUTb PACCYyXOEHUA «OT NPOTUBHOIO», OTNNYaTh
CBOMCTBa OT NpPM3HaKoB, hopmynuposaTb obpaTHble yTBEPXKAEHMS.

BTopon uenbl M3yvyeHus reoMeTpum SBNSIETCS MCNONb30oBaHWE €€ Kak
WHCTPYMEHTa NpU peLleHnn Kak MaTeMaTu4ecKux, Tak U NpakTu4ecknx 3agad,
BCTpeYalwmxcss B peanbHoM >ku3Hu. OOyyalowminca [OSMKEH Hay4uMTbCs
onpeaennuTb reoMeTpuyeckyto urypy, onucatb CrioBamu AaHHbIN YEePTEX UK
PUCYHOK, HaWTW nnowadb 3eMesibHOro yyacTtka, paccydmtatb Heobxogumytro
ONUHY  ONTOBOSIOKOHHOrO Kabens wnu Tpebyemble pasmepbl rapaxa Aans
aBToMObBUNsA. JTOMY COOTBETCTBYET BTOpas, BblMUCIUTENbHAs JUHUA B
n3yyeHmun reometpun. [lpy peweHun 3agad npakTUYecKoro xapakrepa
obyvarLmmncsa y4mTcsa CTpouTb MatemaTudeckne Mogenn peasnbHbIX XU3HEHHbIX
CUTyaunn, NPOBOAUTL BbIYUCAEHUA M OUEHMBATb aAeKBaTHOCTb MOJSTYHYEHHOro
pesynbTaTa.

KpaniHe BaXHO MNOOYEpPKMBATL CBA3W reoMeTpum C apyruMm y4ebHbiMu
npegMeTamMmn, MOTUBMPOBATbL WUCMOMb30BaTb OMpefeneHns reomMeTpuyeckux
duryp M nNOHATUW, OEMOHCTPMPOBATb MNPUMEHEHME MOMYYEHHbIX YMEHWA B
dusmke N TexHuke. OTU CBA3N Haubornee ApKO BUAHbI B TeMax «BekTopbly,
«TpuroHomeTpuyeckme CcoOOTHOLWEHUA», «MeTtog koopauHat» M «Teopema
Mnudparopax.

YyebHbIn Kypc «['eomeTpusi» BKIOYaET criedylolme OCHOBHble pasfesbl
cogepxaHus. «leomeTpunyeckne durypbl M ux cBouctear», «WamepeHue
reoMeTpuyecknx BenuUMHy», «[lekapToBbl KoopaAuMHATbl Ha  MNIIOCKOCTUY,
«BekTopbl», «[BmKeHUs nnockoctny, «MpeobpasoBaHnsa nogodms».

Ha usydeHne yyebHoro kypca «l'eometpus» otBogutca 204 vaca: B 7
Knacce — 68 yacoB (2 4yaca B Hepgenw), B 8 knacce — 68 vacoB (2 4yaca B
Hefen), B 9 knacce — 68 yacoB (2 Yyaca B HeZento).



COOEPXAHUE OBYYEHUA
7 KINACC

HayanbHble NOHATMS reoMmeTpuun. Toyka, npAmMasi, OTPe3oK, nyd. Yros.
Buabl yrnos. BepTukanbHble U cMexHble yrnbl. buccektpuca yrna. JlomaHas,
MHOroyrosnbHuK. [MapannesnbHOCTb N NepneHANKYNSAPHOCTb NPSMBbIX.

CummeTpuyHble cdurypbl. OCHOBHble CBOWCTBA OCEBOWM CUMMETPUMN.
[MprMepbl CUMMETPUKN B OKpYy>KatoLLem Mupe.

OcCHOBHbIE MOCTPOEHUS C MOMOLLBIO LIMPKYNS U JIMHENKU. TpeyrofbHuUK.
BbicoTa, meanaHa, Guccekrpuca, nx CBOMCTBa.

PaBHOGeOpEHHbIN 1 PaBHOCTOPOHHUA  TPEYronbHUKW. HepaBeHCTBO
TpeyronbHuKa.

CeovctBa ” npu3Haku paBHobegpeHHOro TpeyronbHuka. [lpusHakm
paBeHCTBa TPeyrosibHUKOB.

CeonctBa ¥ npu3Haku napannenbHblX npsmblx. Cymma  yrnos
TpeyronbHuKa. BHellHWe yrnbl TpeyrosnbHuKa.

[MpsMOyrosibHbIN -~ TpeyrosibHMK. CBOWCTBO  MeguaHbl  MPSIMOYroSibHOro
TpeyronibHUKa,  NPOBEAEHHOW K  runoTeHy3e. [lpu3Hakm  paBeHCTBa
NPAMOYrOfbHbIX TPEYrofIbHUKOB. [1PSAMOYronbHbIN TPEYrosnbHUK ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpun: HEpaBEHCTBO TPeYrosfibHWKa, HepaBeHCTBO O
ASiMHe nomMaHon, Teopema o bonbliem yrine n 6onbllen CTOpoHe TPeyrosibHUKa.
[MepneHAnKyNAp U HaKNoHHas.

[eomeTpnyeckoe MecTO ToO4vek. bwuccektpuca yrnma wn cepeauHHbIN
nepneHanKynsp K OTpesKy Kak reomeTpuyeckne Mecrta TOYeK.

OKpy>XHOCTb W Kpyr, Xxopga W awameTp, uX cBouctea. BsaumHoe
pacnosioXXeHne OKPY>XHOCTU U npsiMon. KacatenbHasi N cekylias K OKPY>XHOCTM.
OKpy>XHOCTb, BnucaHHasi B Yyron. BnucaHHaa W onucaHHash OKPY>XHOCTU
TpeyronbHuKa.

8 KINACC

UeTblpéxyronbHukn. [Mapannenorpamm, ero npu3HakM W CBOWCTBA.
YacTHble cnyyau napannenorpaMmmoB (MPsiIMOYrofnibHUK, pomM6, KeBagpaT), WX
NpU3HaKkM W CBOWCTBA. Tpaneuusi, paBHoboOkas Tpaneuusi, €€ CBOWCTBA W
npuaHaku. lNpsamoyronsHasa Tpaneuns.

MeTopn yaBoeHus meguaHbl. LleHTpansHas cummeTpus. Teopema daneca u
Teopema O NponopLMOHarbHbIX OTpe3Kax.

CpefgHue nuHum TpeyroribHUKa 1 Tpaneuunn. LieHTp Macc TpeyronbHuKa.

Mooobue TpeyronbHUKOB, KoaddpuumeHt nogodbua. lMpusHakm nogobus
TpeyronbHUKOB. [pMeHeHne Nnogobusa Npu peLleHnn NpakTMYecknx 3agad.

CsonctBa nnowiagen reometpudeckux duryp. ®opmynsl ong nnowaau
TpeyronbHWKa, napannenorpamma, pomba n tpaneumn. OTHOLWEHME nnowanen
nogo6HbIX douryp.

BbluncneHune nnowanen TpeyronbHUKOB M MHOMOYrofibHUKOB Ha KreT4yaTon
Oymare.

Teopema [Mudparopa. lNpumeHeHne Teopembl [lndgaropa npu peLueHun
npakTU4eckmx 3agav.



CWHYC, KOCMHYC, TaHreHC OCTpOro yrrna MnpAMOYrosyibHOro TpeyroribHUKa.
OcHOBHOE TpUrOHOMETPUYECKOE TOXAECTBO. TpUroOHOMETpuyeckue gyHKLUU
yrnos B 30, 45 n 60°.

BnucaHHble 1 ueHTpanbHble yribl, Yron mexay KacaTenbHOW WU XOpOoMW.
Yrnel  Mexgy —xopdamMu M cekywumu.  BnucaHHble M onmMcaHHble
YeTbIpEXYronbHUKKU. B3anmHoe pacnonoxeHne AOBYX OKpyXHocTen. KacaHue
oKkpyxHocTen. ObLume kacaTenbHble K ABYM OKPYXXHOCTSIM.

9 KINACC

CuHyc, «kocuHyc, TaHreHc ymoB oT 0 pgo 180°. OcHoBHoOE
TpUroHoMeTpu4eckoe ToXaecTso. Popmysibl NpuBeaeHUs.

PeweHne TpeyronbHuUkoB. Teopema KOCMHYCOB W Teopema CUHYCOB.
PelweHre npakTMyeckux 3agad C WCNOSb30BaHWMEM TeOpeMbl KOCUHYCOB W
TeOpeMbl CUHYCOB.

MpeobpasoBaHune nogobus. NMNogobue cooTBETCTBEHHbLIX NIEMEHTOB.

Teopema O nNpousBedEeHUN OTPE3KOB XOpA, TeopemMbl O MpPOU3BEeAEHUN
OTPE3KOB CeKyLuuX, Teopema o KBagpaTe KacaTellbHON.

Bektop, AanuHa (Mogynb)  BeKTopa, COHanpaBrfieHHble  BEKTOpbl,
NPOTUBOMOSIOXHO  HaMnpaBfieHHble  BEKTOpbl, KOMSIMHEAPHOCTb  BEKTOPOB,
paBEeHCTBO BEKTOPOB, onepauuu Hag BeKTopamun. PasnoxeHne BekTopa no ABym
HeKkonnuHeapHbIM BekTopaM. KoopauHaTtel BekTopa. CkansipHoe npousseneHue
BEKTOPOB, NPUMEHEHME AN HAaXOXOEeHUS OMVH W YrTOoB.

HekapToBbl KOOpAMHATLI Ha NIIOCKOCTU. YpaBHEHUS NMPAMOWN U OKPYXXHOCTU
B KOoOpAuHaTax, nepecevyeHne OKpy>KHoCcTen 1 npsmMbiX. MeToa koopanHat un ero
NPUMEHEHME.

[MpaBunbHblE  MHOFOYrofibHUKW. [nuHa  OKpyXHOCTW. [pagycHaa wu
paguaHHas Mepa yrrna, BblMUCIIeHWe ANIMH Ayr OKpyxHocTen. lMnowanb Kpyra,
CEeKTopa, CerMeHTa.

[ABMXEHNS NNOCKOCTU U BHYTPEHHUE CUMMETpun duryp (dnemeHTapHble
npenctasneHns). NapannenbHbln nepeHoc. NMoBopoT.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA MNMPOIMPAMMbI YYEBHOIO
KYPCA «EOMETPUA» HA YPOBHE OCHOBHOIO OBLUEIO
OBPA30OBAHUA

JINYHOCTHbIE PE3YJIbTATbI

JInuHOCTHbIe pe3ynbTaTbl OCBOEHUS MporpamMmmbl  y4ebHOro Kypca
«["eomeTpua» xapakTepusyrTcs:

1) naTpuoTnyecKkoe BocnutTaHue:

NposiBfiIeHMEM UHTepeca K MNPOLWIOMY W HaAcTosAWEMY pPOCCUNCKON
MaTtemMaTuKM, LEHHOCTHbIM OTHOLIEHMEM K  OOCTWXEHUAM  POCCUMNCKUX
MaTemMaTMKOB N POCCUMCKOM MaTeMaTMYEeCKOW LUKOSIbl, K UCMOMb30BAHUID 3TUX
OOCTWXXEHUI B APYrMX HayKax u npuknagHbix cgepax;

2) rpaxxpaHcKoe U AyXOBHO-HpPaBCTBEHHOE BOCNUTaHUe:

rOTOBHOCTbIO K BbIMOSTHEHNIO 00SI3aHHOCTEN rpaxgaHuMHa 1 peanusaunmn ero
npae, npeacTtaBleHNEM O MaTeMaTUYecKUX OCHOBax (YHKUMOHMPOBaHMS
pasnu4YHbIX CTPYKTYP, ABMAEHWU, NpoLeayp rpaxgaHckoro obwecrtsa (Hanpumep,
BbIGOpPbI, OMPOChI), FOTOBHOCTHLIO K OBCY>XAEHUIO 3TUYECKNX Npobnem, CBA3aHHbIX
C MPaKTU4ECKUM MNPUMEHEHNEM [OOCTUXKEHUA HayKW, OCO3HAHWMEM BaXKHOCTU
MOPanbHO-3TUYECKMX MPUHLUMNOB B AEATENbHOCTU YYEHOrO;

3) TpyaoBoOe BOCnuUTaHue:

YCTaHOBKOM Ha aKTUBHOE Yy4yacTMe B pelleHuUn npakTuyecknx 3ajad
MaTeMaTU4YeCKOM HanpaBfieHHOCTU, OCO3HAHWEM BaXXHOCTU MaTeMaTU4YecKoro
obpasoBaHuA Ha NPOTSHKEHUM BCEW XU3HM ANS YCNEewHONn nNpodeCcCMoHarnbHOM
AEeATeNbHOCTU U pasBUTUEM HEOBXOOMMBIX YMEHUA, OCO3HaHHbIM BblI6OpPOM U
NOCTPOEHNEM MHANBUAYAITBHOM TpaekTopumn obpasoBaHUs U XU3HEHHbIX MiaHOB
C YY4ETOM JIMYHbIX UHTEPECOB M 0BLLIECTBEHHbBIX NOTPEBHOCTEN;

4) acTeTMYecKoe BOCNUTaHMe:

CMOCOOHOCTBLIO K 3MOUMOHaNbHOMY W 9CTETMYECKOMY  BOCMPUATUIO
MaTeMaTU4eCcKknx OOBLEKTOB, 3adady, pPeLleHWn, pacCy>XOeHWn, yMeHWo BuaeTb
MaTeMaTnyeckme 3akOHOMEPHOCTU B UCKYCCTBE;

5) LEHHOCTN Hay4YHOro NO3HaHus:

opuveHTauMen B [OEATENIbHOCTU Ha COBPEMEHHYI CUCTEMY Hay4HbIX
npeacrtasneHnii 06 OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTUSA YerioBeka, Npupoabl
n obuwectBa, NOHMMaAHMEM MaTEMaTMYECKOW HayKum Kak cihepbl YernoBevyecKon
AEeATeNbHOCTKN, 3TarnoB €€ pa3BUTUS N 3HAYMMOCTUN ANS Pa3BUTUS LMBUNIN3aLMK,
OBflaieHNEeM S3bIKOM MaTeMaTUKU U MaTeEMaTUYECKOW KySbTypOn Kak CpeacTBOM
NO3HAHWSA Mupa, OBfaZeHMeM MNPOCTENLMMWN HaBblkaMW WUCCNeLoBaTENbCKOM
AeATenbHOCTY;

6) ¢m3nyeckoe BocnutaHue, popMMpoBaHue KyJbTypbl 340POBbA U
3MOLUMOHaNbHOro 6raronony4us:

rOTOBHOCTbIO MPUMEHATb MaTemMaTUyeckne 3HaHuUs B MHTepecax CBOEro
300pOBbs, BedeHus 300poBoro  obpasa  KM3HM  (30OPOBOE  MUTaHMe,
cbanaHCMpPOBaHHbLIN pPEeXUM 3aHATUA U OTAbIXa, perynspHaa dguanyeckas
aKTUBHOCTb), COOPMMPOBAHHOCTLIO HaBblka pedriekcuun, nNpusHaHMeM CBOEro
npasa Ha OWMOKY 1 Takoro e npasa Apyroro 4enoseka;

7) akonornyeckoe BocnutaHue:



OopveHTauMen Ha MNpUMEeHeHWe MaTeMaTUYeCKUX 3HaHUWM [ONA peLlleHus
3agay B obnactu CoXpaHHOCTU OKpyXatoLwlen cpefbl, NNaHNPOBaHUA MOCTYMKOB
N OLEHKN MX BO3MOXHbIX NOCNEeACTBUIA ANA OKpyXalLlen cpefbl, 0CO3HaAHNEM
rnobanbHOro xapakrepa 3KoNnorm4ecknx npodbnem n nyTen nx peLleHuns;

8) apanTaumsa K N3SMEeHSAIILWMUMCA YCITOBUAM COoLUanbHON U NPUPOAHON
cpenbl:

rOTOBHOCTbIO K OEWUCTBUAM B YCMNOBUAX HEONPenenéHHOCTU, MOBbILLEHUIO
YPOBHA CBOEN KOMMETEHTHOCTU 4epe3 NPakTUYEeCKyl OeATenbHOCTb, B TOM
yucre yMeHue yuuTbCca Yy  Apyrux nogen, npuobpetaTtb B COBMECTHOWM
OEeATENbHOCTN HOBble 3HaHWS, HaBbIKM N KOMMNETEHUUN U3 OnbiTa APYruX;

HeobXxoaAMMOCTblO B  (POPMUPOBAHUM HOBbLIX 3HAHWW, B TOM 4uUcCre
dopmynupoBaTb MAeEWN, MOHATUS, rMNOTE3bl 06 OOBbEKTax U SABNEHUAX, B TOM
yucrie paHee Heu3BEeCTHbIX, OCO3HaBaTb AedUUUTbl COBCTBEHHbLIX 3HAHWA W”
KOMMNETEeHTHOCTEeN, NflaHMpoBaTb CBOE pas3BUTUE;

CrMocoBHOCTLIO  OCO3HaBaTb  CTPECCOBYH  CUTyauuio, BOCMPUHUMATb
CTPECCOBYI0 CUTyaLMIO KaK Bbl30B, TPebyloLWMA KOHTPMEpP, KOppeKTMpoBaTb
NPUHUMaEMble pelleHna U OeWACTBUSA, POPMYynMpoBaTb M OLEHMBATb PUCKU U
nocnencTens, GopMmpoBaTh ONbIT.

METAMNPEOMETHbIE PE3YJIbTATbI
No3HaBaTenbHbIE yHUBepcanbHble y4ebHble AencTBUsA

Ba3oBble nornyeckue AemnNcTBUA:

e BbISBNATb U XapakTepu3oBaTb CyLLECTBEHHbIE MPU3HAKN MaTEMaTUYECKUX
OObEKTOB, MOHATWMIA, OTHOLUEHWUA MeXOy MOHATUAMMK, OPMYNMpoBaTb
onpegeneHna  MNOHATUM, YCTaHaBnNUBaTb  CYLWECTBEHHbIN  MPU3HaK
Knaccudukaumm, ocHoBaHus Onsi 0600LEeHMs N CpaBHEHUS, KpUTepuu
NpoOBOAMMOro aHanuaa;

e BOCMNpUHUMATL, dopMynupoBaTb WU NpeobpasoBbiBaTb  CyXOEHUS:
yTBEpOMTENbHbIE U OTpULaTeSNbHble, €OWHUYHbIE, YacTHble N obLine,
YCMOBHbIE;

e BbISIBNATL  MaTteMaTtudyeckme  3aKOHOMEPHOCTM,  B3aMMOCBA3N U
npoTmBopeunss B dakTax, AaHHbIX, HabnOoeHusX W yTBEpXOEHUSX,
npegnaratb  KpUTepum AN BbISBIEHUS  3aKOHOMEPHOCTEW U
NpPOTUBOPEYUN;

e [enaTtb BbIBOAbl C WCMOSIb30BAHMEM 3aKOHOB JIOMMKW, AEOYKTUBHbBIX W
MHOYKTUBHBIX YMO3aKNYeHW, yMO3aKIToYeHUIN NO aHanoruu;

e pasbupaTb fOoKasaTeNbCcTBa MaTeMaTUYECKNX YTBEPXKAEHUN (NpPsSIMble N OT
NPOTUBHOrO), NPOBOAUTL CAMOCTOATENbHO HECIMOXHble [dOoKa3aTerbCcTBa
MaTtemaTMyecknx (akToB, BbICTpamBaTb aprymeHTauuioo, npuBoanUTb
npUMepbl N KOHTPNpPUMepPbl, 060CHOBbLIBaTb COBCTBEHHbIE PaCCyXOEHUS;

e BblbMpaTb cnocob peleHns yyebHOW 3agaym (CpaBHMBATb HECKOSbKO
BapuaHTOB pelleHnsi, BblbupaTb Hauvbornee noaxoAasawnn C Yy4ETOM
CaMOCTOATESbHO BblAENIEHHbIX KpUTEPUEB).

BasoBble nccneagoBartenbCckue AeNCTBUSA:



MCNonb3oBaTh BOMPOCHI Kak MccnegoBaTeribCKUN MHCTPYMEHT MO3HaHWuS,
dopmMynupoBaTb BOMPOCHI, UKCUPYOLLIME MNPOTUBOpeYMe, npobnemy,
CaMOCTOATENbHO YyCTaHaBNMBATb MCKOMOE W [OaHHoe, opMMpOBaTb
rmnoTesy, apryMeHTMpoBaTb CBOK MNO3ULINIO, MHEHWE;

NpoOBOANTL MO CaMOCTOSTENbHO COCTaBMIEHHOMY MMaHy HECNOXHbIN
9KCMEPUMEHT, HebonbLloe nccnegoBaHue no YCTaHOBIEHUIO
OCcOoDeHHOCTEN MaTemMaTU4ecKoro oObeKkTa, 3aBUCMMOCTEN OOBbEKTOB
mexagy cobowm;

camocToaTenbHO  dopMynupoBaTb  0600wWeHns ©n  BbiBOAbl MO
pesynbTaTaM nNpPoOBEeAEHHOro HabniaeHus, uccrnegoBaHusi, OUeHuBaTb
[OCTOBEPHOCTb MONYYEHHbIX Pe3ynbTaToB, BbIBOAOB U 0000LLEHWIA;
NPOrHO3MpoBaTb BO3MOXHOE pasBMTME Mpouecca, a Takke BbloBUraTb
NpeanosioXXeHnsi 0 ero pasBuUTUM B HOBbIX YCIOBUSIX.

PaboTa ¢ nHdopmauuen:

BbISIBNATb HEAOCTATOMHOCTb W U3ObLITOYHOCTb MHOPMaUUKM, OaHHbIX,
HeobXoANMbIX AN peLleHns 3agaqu;

BblOMpaTb, aHanuaupoBaTb, CUCTEMATMU3NPOBATbL U MHTEPNPETUMPOBATb
MHdOPMaLMIO pas3nnyHbIX BUOOB 1 (hOpM NpeacTaBneHus;

BblOMpaTb opmy npeacTaBneHus uMHdopmaumm u  UNNCTpUpoBaThb
pewaemMble 3agadn Ccxemamu, guarpaMmmamMun, WHOWM rpadoukon uU  uX
KoMOUHaLUUaMU;

OoUeHMBaTb HaOEXHOCTb MHopMauuM MO KpUTEPUAM, MNPearioKeHHbIM
yumTenem unm copmMynmpoBaHHbIM CaMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHI:Ie YHUBepcCalbHbIe y‘-IGGHbIe OencTBus:

BOCMPUHUMATL W QOPMYNMpOBaTb CYXOEHUS B COOTBETCTBUMM C
YCrOBUSIMM U LieNamMm oBLEeHns, ICHO, TOYHO, rPaMOTHO BblpaXkaTb CBOIO
TOYKY 3PEHUSI B YCTHbIX M MUCbMEHHbIX TEeKCTax, JaBaTb MOSICHEHUS MO
X04y pelleHus 3agayun, KOMMEHTUPOBATL NOSyYEHHbIN pe3ynbTar;

B xode obcyxaeHus 3agaBaTb BOMPOCbLI MO cywecTtBy obcyxgaemon
TeMbl, NPo6nembl, pelaeMon 3agayu, BbiCKasbiBaTb MAEWN, HALENEHHbIE
Ha MOWCK peLUeHns, CONOCTaBNATb CBOM CYXKAEHUSI C CY>XOEHUSMU APYrnX
y4YaCTHUKOB Anarnora, obHapyxuBaTb pasnunyvMe M CXoACcTBO MO3ULUUNA, B
KOoppeKkTHon coopMme hopMynnpoBaTh pa3HOrfiacusi, CBOM BO3paxeHus;
npeactaenaTb  pe3ynbTaThl  peleHus  3ajaun,  dKCNnepuMeHTa,
nccnenoBaHUsl,  MpoOeKTa, CaMOCToATeNbHO  BblbupaTb  dopmart
BbICTYMNSIEHMSA C YYETOM 3a4auy Nnpe3eHTaumm n 0cCobeHHOCTEN ayanuTopuu;
NOHUMaTb n ncnonb3oBaTtb  NpeuMyLlecTBa KOMaHLHOM n
nHausmnayanoHon paboTbl Npu  peleHun Y4ebHbIX MaTemMaTUyecKuX
3agav;

NPUHUMATb Lieflb COBMECTHOW AeATEeNbHOCTH, NNaHMpOoBaTb OpraHM3aLmio
coBMeCcTHon paboTbl, pacnpenenste Buabl paboT, agoroBapmBaTbCA,
obcyxaaTb npouecc n pedynbTat paboTbl, 0606LWaTb MHEHNSA HECKOMBbKNX
noaen;

yyacTBOoBaTb B rpynnoBbiXx ¢opmax pabotbl (0b6cyxaeHusi, obmeH
MHEHUSMU, MO3roBble LUTYPMbI U APYrne), BbINOSHATL CBOK YacTb paboTbl
N KOOPOWHMPOBATbL CBOM [OEUCTBUSA C APYIMMW YrieHaMy KOoMaHAbl,



OLEHMBaTb KayecTBO CBOEro Bknaga B OOLUMIA MPOOYKT MO KpUTEPUSIM,
chOpMYyNNPOBAHHBLIM Y4aCTHUKaMN B3aUMOLENCTBUS.

PerynsaTuBHble yHuBepcanbHble y4eOHble neACTBUSA

CamoopraHusaums:

e CaMOCTOATENbHO COCTABNATb MNaH, anropuTM peLlleHns 3agaydm (unum ero
YyacTb), BblOMpaTb CNOCob peleHus ¢ Y4ETOM UMEIOLMXCS PECYPCOB U
COBCTBEHHbIX BO3MOXHOCTEW, apryMeHTMpoBaTb W KOPPEKTUPOBATb
BapuaHTbl PeLleHnit ¢ y4eTOM HOBOW MHpopMmaLmu.

CaMOKOHTpPOSIb, IMOLMOHASNbHbIA UHTENNEKT:

e BrageTb cnocobamm CcamMONpPOBEPKM, CaMOKOHTPONs npouecca WU
pesynbraTta peleHnss MaTeMaTUYeCcKon 3a4auum;

e npeaBuaeTb TPYAHOCTWU, KOTOPbIE MOTYT BO3HUKHYTb MPU pPELLUEHUN
3agayn, BHOCUTb KOPPEKTMBbI B [OEATENbHOCTb Ha OCHOBE HOBbIX
06CTOATENBLCTB, HAWAEHHbIX OLUNBOK, BbISBIIEHHbLIX TPYAHOCTEN;

e OLEHMBaTb COOTBETCTBME pe3yNnbTaTta A4esATeNbHOCTN NOCTaBNEHHON Lenn
N yCNoBUAM, OO BbACHATb NPUYNHBI AOCTUXKEHUST UM HEQOCTUXKEHNSA LIENN,
HaxoauTb OLWNOKY, AaBaTb OLEHKY NPMOOPETEHHOMY OMbITY.

NMPEOMETHbBIE PE3YJIbTATbI

K koHUy o6yyeHuss B 7 kKnacce obyyawwmncs nonyunut cnegywoume
npegMeTHble pe3yrnbTaThl:

PacnosHaBaTb M3y4yeHHble reomeTpuyeckme durypbl, onpenenstb ux
B3aMMHOE pacnosiokeHue, nsobpaxaTb reomeTpuyeckme urypbl, BbIMONHATb
yepTeXm no ycrnosuo 3agaydn. M3mepsTb NUHEWHble U YrrioBble BENUYUHLI.
Pewatb 3agayun Ha BblYMCNEHWE ONNMH OTPE3KOB U BEMNYMH YIIOB.

[denaTtb rpybyt0 OUEHKY JIMHEWHbIX W YrNoBbIX BENWYUH MpPeaMeToB B
peanbHOM XMU3HW, pa3MepoB NPUPOAHLIX 0O6BLEKTOB. PasnuyaTtb pasmepbl 3TuUX
0OBbEKTOB MO NOPAAKY BENMNYUHDI.

CTpouTb YepTexun K reoMeTpnuyecknm 3agadam.

[Monb3oBaTbCA NpPU3HaKaMn paBeHCTBA TPEYrofibHUKOB, WCNONb30BaTh
NPU3HaKn U CBONCTBA paBHOBEAPEHHbIX TPEYrofiIbHUKOB NpU peLleHnn 3agau.

[MpoBOAUTL fIOrMYeckme paccyxgeHus ¢ UCnonb3oBaHNEM reoOMeTpUYeCcKnx
TeopeM.

[Monb3oBaTbCA MNpuU3HaKaMy paBeHCTBa MPAMOYrOSibHbIX TPEYroSIbHUKOB,
CBOMCTBOM  Me[uaHbl, TMPOBEAEHHOM K  TUMNOTEHY3e  MPSMOYroSfibHOro
TPeyrosibH1Ka, B PELLUEHUN reOMeTPUYECKNX 3aaau.

Onpepenate napannenbHOCTb MNPAMbIX C MOMOLLLK  YrfoB, KOTOpble
obpasyeT ¢ HMMK cekywas. OnpenenaTb NapannenbHOCTb NPAMbIX C MOMOLLbHO
paBeHCTBa PacCTOAHUM OT TOYEK OQHOM NMPAMOM 40 TOYEK APYron NpAMOWN.

PewaTb 3agaym Ha knetyaTon dbymare.

[MpoBOAUTL BLIYUCAEHUS U HAXOOAUTb YMCNOBbLIE U OYKBEHHbIE 3HAYEHUS
YINoB B reOMeTpUYEecKUX 3ajayax C MCMNosfib30BaHMEM CYMMbl  YrIiOB
TPEYronbHWKOB W  MHOrOYrofiIbHUKOB, CBOWCTB YrnoB, 06pa3oBaHHbIX Mpwu



nepeceyeHnn OBYX napannenibHblX NpsMbIX cekyuwen. Pewartb npakTunieckue
3aa4vn Ha HaxoXaeHue yrros.

BrnageTb nOHATMEM reoMeTpuUYecKoro Mecta Todek. YMeTb onpeaensitb
OuccekTpucy yrma W cepeavHHbI  NepneHaMKynsp K  OTPe3Ky  Kak
reoMeTpuyeckne Mecta TOYEK.

dopmynupoBaTtb onpeaeneHns OKPYXHOCTU WU Kpyra, Xopabl U gnameTtpa
OKPY>XXHOCTW, MNOMb30BaTbCA WX CBOMCTBaAMU. YMETb MPUMEHSATb 3T CBOWCTBA
npuv peLlleHnn 3agad.

BrnageTb NOHATMEM OMMCAHHOM OKOSO TPEYrofibHUKA OKPYXHOCTU, YMETb
HaxoauTb €€ ueHTp. [Monb3oBaTbCcsa hakTamm O TOM, YTO OUCCEKTPUCHI YrNoB
TpeyrofnibHMKa MnepecekarTCcss B OAHOM TOYKEe, M O TOM, YTO CepeauHHble
nepneHauKynsipbl K CTOpOHaM TpeyrofibHUKa NepecekarTcs B O4HOM TOUKE.

Brnapetb NoHATMEM KacaTenbHOW K OKPYXXHOCTU, NOMb30BaTbLCA TEOPEMON O
nepneHauKynspHOCTU KacaTeNnbHOM 1 paguyca, NPOBEAEHHOIO K TOYKE KacaHus.

Monb3oBaTtbcs NPOCTENLLNMN reomMeTpu4ecKknmMm HepaBeHCTBaMW,
NOHUMATb NX MNPaKTUYECKUIN CMbIC.

[MpoBOAUTL OCHOBHbIE FEOMETPUYECKNE NOCTPOEHMUS C MOMOLLLHO LIMPKYNSA U
TNUHENKW.

K koHUuy ob6yyeHuss B 8 kmnacce obyyawowmncs nonyunut cnegywoume
npeaMeTHble pe3ynbTaThbl:

Pacno3HaBaTb OCHOBHble BWAObl YETbIPEXYTONIbHUKOB, WX 3MEMEHTHI,
Nnonb30BaTbCA UX CBOMCTBaMM NPU peLLEHNN reOMETPUYECKNX 3a4av.

[MpUMEHATb CBOMCTBA TOYKM NEepecevYeHns MeamnaH TpeyrofnbHuka (LeHTpa
Macc) B pelleHmmn 3agau.

BrnageTb noHATMEM cpedHen SIMHUN TpeyronbHUKa 1 Tpaneumn, NpUMEHsTb
MX CBOWCTBA MNpU peleHnn reomeTpudeckmx 3agad. Nonb3oBaTbCcs Teopemoun
daneca n TeopemMon O NPOMOPUMOHANbHbLIX OTpe3kax, MPUMEHATb KX ANA
peLeHnsa NpakTUYecKnx 3anav.

MpuMeHaTb NPU3HaKn nogobus TpeyronbHUKOB B peLeHnm
reoMeTpuyeckmx 3agau.

Monb3oBaTtbcs Teopemon [lugparopa Ona pelieHns reoMeTpudecknx u
npakTudeckmx 3agady. CTpouTb MaTeMaTU4eckyrd MoAenb B MNpaKTU4EeCKUX
3agadax, CaMOCTOATENbHO [fenaTb YepTeX W HaxoauTb COOTBETCTBYOLIME
AOJIMHBI.

Brnagetb MNOHATUMAMW CUHYCa, KOCMHYCa W TaHreHca OCTporo yrna
NPAMOYrofibHOro TpeyrosnbHuKa. [onb30BaTbCA 3TUMU MOHATUAMMU ONA PELLUEHUA
npakTU4YecKmx 3agav.

Bbluncnath (pa3nuyHbiMu cnocobamu) nnowaab TPeyrofibHMKa 1 nnowaan
MHOroyronbHblx ¢uryp (nNonb3yscb, roe Heobxoanmo, KamnbKynsiTOPOM).
[MpUMEeHATb NonyyYeHHble YMEHUSA B NPaKTUYECKMX 3agadvax.

Brnagetb NOHATUMAMW BNUCAHHOIO M LEHTPanbHOro yrna, MCrnosib3oBaTtb
TeopeMbl O BNUCAHHbLIX yrnax, yrnax Mexay xopaaMmn (CeKywumn) u yrine mexay
KacaTenbHON 1 XOpAon Npu peLeHnn reoMeTpuyecknx 3agad.

Bnagetb NOHATUEM OMNUCAHHOIO YeTbIPEXYrofibHMUKA, MPUMEHATL CBOMUCTBA
OMMCaHHOrO YETbIPEXYroSfibHMKA NpU peLlleHnn 3agau.

[MpUMEHATb NoNnyyYeHHble 3HaHUSA Ha NPaKTUKe — CTPOUTb MaTemMaTuyeckme
Moaenu [gnsa  3agady  peanibHOM XXU3HM U NPOBOAUTH COOTBETCTBYHOLLME



BblYMCIEHNS C NpUMeHeHnem nogjobus mn TpuroHomeTpum (NoNnb3yscb, rae
HeobXo4MMO, KanbKyNIATOPOM).

K koHUuy o6yyeHuss B 9 kmnacce obyyalowmincs nonyuut cnegywouwme
npegMeTHble pe3yrnbTaThbl:

3HaTb TpuUroHomMeTpudeckne QYHKUUNU OCTPbIX YrIOB, HaxoguTb C  UX
MOMOLLBIO pPasfnUYHble 3IEMEHTbI MPSMOYrOSIbHOMO TPeyrosfibHuKka («pelueHune
NPAMOYrOSibHbIX  TPEYronbHUKOB»). HaxoauTb (C NOMOLWbLI0  KasibKynaTopa)
ANWHBI 1 YIAbl ANA HETABMMYHBIX 3HAYEHWUNA.

Monb3oBaTtbCs dopmynamm npuBeaeHUst n OCHOBHbIM
TPUrOHOMETPUYECKUM TOXAECTBOM NS HAaXOXAEHUS COOTHOLUEHUN MexXay
TPUrOHOMETPUYECKUMN BESTUYMHAMM.

Mcnonb3oBaTb TeoOpeMbl CUHYCOB UM KOCMHYCOB [ONnA  HaxoXOeHus
pasnNU4YHbIX 3N1EMEHTOB TPEeYrofibHMKa («peLleHne TpPeyrorbHUKOBY ), MPUMEHNATb
UX MPU peLleHnn reoMmeTpmnyecknx 3agau.

Brnagetb noHaTMaAMM npeobpasoBaHus Nogobusd, COOTBETCTBEHHbIX
anemeHToB  nogolbHbix  curyp. [Monb3oBaTbCss  cBOWCTBaMW  nogobus
NPOU3BOSbHbIX (PUryp, YMETb BbIYMCNATL OSfIMHbI U HAXOAUTb Yrbl Y NOA0OHbIX
duryp. [lNpumeHaTb cBoucTBa nogobusi B MpakTUYecKux 3agjadax. YMeTb
NpUBOAUTL NpUMepbl NOA0OHBLIX PUryp B OKpyXatoLeM Mupe.

NMonb3oBaTbCcA TeopeMamMn O MNPOU3BEAEHUM OTPe3KoB  xophd, O
npoun3BeLeHnn OTPE3KOB CeKyLLMX, O KBagpaTe KacaTeslbHOM.

[Monb3oBaTbCA BEKTOpaMMU, MOHMMAaTb UX FeOMEeTPUYECKUN N (PU3NYECKUN
CMbICIT, NMPUMEHATb UX B pPeLeHUn reoMeTpudecknx u usmnyecknx 3sagavd.
[MpMMeHATb CKanapHOe NPpon3BeAeHNe BEKTOPOB ANA HAXOXAEHUSA ONTUH U YITIOB.

[Monb3oBaTbCA METOAOM KOOpAMHAT Ha MNMOCKOCTWU, MNPUMEHSATb €ero B
peLleHnn reoMeTpmnYecknxX N NpakTM4YecKnx 3agau.

Bnagete NOHATUSMW MPaBUAbHOrO MHOTOYrOflbHWKA, ANWHBI OKPYXXHOCTH,
OJSIMHBI OYTN OKPYXXHOCTU U pagnaHHOM Mepbl yria, YMeTb BblYUCAATL Nnowaib
Kpyra v ero 4acten. NpuMeHsaTb NonyyYeHHble YMEHUS B NPaKTUYECKMUX 3agadvax.

HaxoguTb ocn (MnNn LEHTpbl) cMMMeTpUn uryp, NPUMEHATb OBUKEHUS
MNOCKOCTU B NPOCTENLLMX CryYasiX.

[MpUMeHATb NonyyYeHHble 3HaHUSA Ha NPaKTUKe — CTPOUTb MaTemaTuyeckue
MoAdenu [gnsa  3agady  pearibHOM KU3HM WU NPOBOAUTL COOTBETCTBYHOLLME
BblYUCIEHNS C MNPUMEHEHMEM NOJ00OMS M TPUrOHOMETPUYECKUX  PYHKL MM
(nonb3ysick, rae HeobXoANMO, KarbKyrnsTOPOM).



TEMATUYECKOE NMNIAHUPOBAHUE

NMPOrPAMME

7 KNNACC
KonunyectBO 4YacoB ANEeKTPOHHbIe
Ne HaumeHoBaHue pa3aenoB u ndpoBble
n/n TeMm nporpaMMblp 8 Bcero KoHTponkHule  [lpakTuueckue (OU‘qua)?l?OBaTeLbele
paboTbl paboTbl pecypchbl
MpocTenine
reomeTpuyeckie dourypbl n 14 Bubnnoteka LJOK
nx ceoncrtea. MiamepeHue https://m.edsoo.ru/7f415e2¢e
reoMeTpUYEeCKMX BENNYMH
bubnuoteka LJOK
2 TpeyroneHyky 22 1 HicaTio ocmon /7415028
3 MapannenbHble NpsimMble, 14 1 bubnuoteka LJOK
CyMMa yrrioB TpeyrosnbHuKa https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTb W KPYT. 14 1 Bubnnoteka LJOK
"eomeTpunyeckme NoCcTpoeHns https://m.edsoo.ru/7{415e2e
5 MoBTOpEHMe, 0606LEeHNE 4 1 bubnuoteka LJOK
3HaHWU https://m.edsoo.ru/7f415e2¢e
OBLEE KOJIMYECTBO YACOB MO 68 4 0




8 KITACC

KonuyectBO 4YacoB

ANEeKTPOHHbIE

Ne HanmeHoBaHue pa3genoB u KoHTponbHble  [pakTuyeckue (uncppoBblie)
n/n TeM nporpamMmmabl Bcero paGoThI paBGOTh! obpasoBaTenbHble
pecypchbl
. bubnuoteka LJOK
1 HeTbIpExyronbHuKy 12 1 https://m.edslc;lo.ru/7f41 7e18
Teopema daneca n Teopema o Bubnmoteka LIOK
2 NPOTIOpLNOHATEHBIX OTPEKAX, 15 1 https://m.edsoo.ru/7f417e18
nogo0bHbIE TPEYroNbHUKN
MNnowaab. HaxoxaoeHne
3 nnowagen TpeyrosibHUKOB U 14 1 Bubnnoteka LJOK
MHOrOYronbHbIX uUryp. https://m.edsoo.ru/7{417e18
Mnowaan nogobHbIX ouryp
4 Teopewma lNudparopa n Ha4yana 10 1 bubnuoteka LJOK
TPUroOHOMETPUN https://m.edsoo.ru/7{417e18
Yrnbl B OKPY>XHOCTW.
BnucaHHble n onucaHHble BubrmoTeka LIOK
5 ;eTupexyroanMKm. 13 1 https://m.edsoo.ru/7f417e18
acaTtenbHbI€ K OKPYXXHOCTH.
KacaHuve okpyxHocTen
6 MNoBTOpEHUNEe, 0606LEeHNE 4 1 Bubnuoteka LJOK
3HaHUN https://m.edsoo.ru/7f417e18
OBLUEE KOJIMYECTBO YACOB MO 68 6 0

NMPOrPAMME




9 KITACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIe

Ne HanmeHoBaHue pa3genoB u KoHTponbHble  [paKTuyeckue (uncppoBblie)
n/n TeM nporpamMmbl Bcero obGpa3soBaTtesibHble
paboTbl paboTbl pecypehbi
TpuroHomeTpus. Teopembl BuGnnoTeka LIOK
1 'I;OCV'HyCOB Vi CHYCOB. 16 L https://m.edsoo.ru/7f41a12c
eLleHne TPeyrosibHNKOB
, 'I:I/Ipeo6pa3OBaHV|e nogobus. 0 1 BubnmoTeka LIOK
eTpnyeckme COOTHOLLEHUS
5 oxgy»(Hocm https://m.edsoo.ru/7f41a12c
Bubnnoteka LJOK
3 BexkTope! 12 1 https://m.edsI(;lo.ru/7f41 al2c
4 [ekapToBbl KOOPANHATLI Ha 9 1 Bubnnoteka LJOK
NSIOCKOCTHU https://m.edsoo.ru/7f41a12c
[MpaBunbHble
MHOrOYronbHuKK. [AnuHa BubnoTexa LIOK
0 OKPYXHOCTW W Nnotlians 8 https://m.edsoo.ru/7f41al2c
Kpyra. BeluncneHnue
nnowagemn
6 [1BM>XEHUSI NNTOCKOCTH 6 Bubnuateka LIOK
https://m.edsoo.ru/7f41al2c
v MoBTOpeHue, o6obLLeHme, v 5 Bubnuoteka LLOK
cuctemMaTmsaumnsa 3HaHUN https://m.edsoo.ru/7f41a12c
OBLEE KOJIMYECTBO YACOB MO 68 6 0

NPOIrPAMME







NOYPOYHOE MIAHUPOBAHUE

7 KINACC
KonunyecTtBo 4acosB [laTa ANeKTPOHHbIe uncdpoBbie
aln Tema ypoka Beero KoHTponbHble [lpaktnyeckue n3yueHus obpa3oBaTrenbHble
paboTbl paboTbl pecypchbl
1 II'_Ie%(I)VIC(-ar'?[')AI:IJ:I-IMeiKMe 1 Bubnuorexa LIOK
https://m.eds00.ru/8866b724
0OBbEKTDI
5 MHOroyrosibHuK, 1 Bubnuoteka LLOK
nomaHas https://m.edso0.ru/8866cb6a
3 CMexHble U 1 Bubnnoteka LJOK
BepTUKasibHbIE YIIbl https://m.eds00.ru/8866c5c0
4 CMexHble U 1 Bubnnoteka LJOK
BEpPTUKarnbHble yribl https://m.edso0.ru/8866c7be
5 CmexHble U 1
BEpTUKaSIbHbIE YIIbl
6 CMeXxHble U 1
BEpTUKaSIbHbIE YIIbl
- CMexHble U 1
BepTUKaSIbHbIE YIIbl
8 CMeXxHble 1
BEpTUKASIbHbIE YIIbl
N3amepeHne
NIMHEWHbIX U
9 YrNOBbIX BENUYNH, 1
BblYMCrEHNE
OTPE3KOB 1 YrroB
10 N3amepeHne 1 Bubnnoteka LJOK
NIMHENHBIX U https://m.edsoo.ru/8866c3ea




YrnoBbIX BEJINYNH,
BblYUCIIEHNE
OTpPE3KOB N yrJjioB

11

N3mepeHne
NMUHEWNHBIX N
YrNOBbIX BETUYMH,
BblYMCNEHNE
OTPE3KOB 1 YrroB

12

13

14

N3amepeHne
NUHEWNHBIX N
YrrOBbIX BESTUYMH,
BblYMCNEHNE
OTPE3KOB U1 YrroB
MepumeTp n
nnowanb uryp,
COCTaBIIEHHbIX U3
NPAMOYroSibHUKOB
MepumeTp n
nnowanb uryp,
COCTaBIEHHbIX N3
NPSAMOYrOSIbHUKOB

15

16

[MoHATME O paBHbIX
TpeyrofibHuKax n
nepBUYHbIE
npencraBneHus o
paBHbIX ourypax
Tpu npusHaka
paBeHCTBa
TPeyrosfibHUKOB

Bubnuoteka LLOK

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

Bubnuoteka LJOK

https://m.edsoo.ru/8866d1fa

17

Tpwu npnsHaka

Bubnuoteka LJOK




18

paBeHCTBa
TpeyrosibHUKOB
Tpu npusHaka
paBeHCTBa
TPEYrofnibHKOB

https://m.edso0.ru/8866d34e

Bubnuoteka LLOK
https://m.edso0.ru/8866e01e

19

20

21

Tpu npusHaka
paBeHCTBa
TpeyronbHUKOB

Tpwn npusHaka
paBeHCTBa
TpeyronbHUKOB
Tpu npusHaka
paBeHCTBa
TPEYrofnibHKOB

Bubnnoteka LJOK
https://m.edso0.ru/8866e88e

22

23

MpusHakn
paBeHCTBa
NPAMOYrOSIbHbIX
TPeyrosibHUKOB
MpusHakn
paBeHCTBa
NPAMOYroSibHbIX
TPeyroribHUKOB

24

CBoWCcTBO MeanaHsbl
NPAMOYrofibHOro
TPEeyronbHuKa,
NpoBeAEHHOM K
rMNoTeHy3e

Bubnnoteka LJOK
https://m.edso0.ru/8866e9ec

25

CBOWCTBO MeaunaHbl
MPSAMOYrONIbHOTO
TPEYronbHUKa,




26

npoBeAEHHON K
MNOTEHY3€e

PaBHoGeapeHHbIe U

PaBHOCTOPOHHMWE
TPEYronbHMKM

Bubnuoteka LLOK
https://m.edsoo.ru/8866d6fa

27

28

Mpu3Haku un
cBOWUCTBA
paBHOOepeHHOro
TpeyrosfibHUKa

Mpu3Haku n
cBOUCTBA
paBHOGEeapPEHHOro
TpeyronbHuKa

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

Bubnnoteka LJOK
https://m.edso00.ru/8866d880

29

30

31

32

33

34

MpusHakm un
cBOWCTBa
paBHOGepeHHOro
TpeyrosfibHUKa
HepaBeHcTBa B
reomeTpum
HepaBeHcTBa B
reomeTpum
HepaBeHcTBa B
reomeTpum
HepaBeHcTBa B
reomeTpum
[MpsAMOyrosibHbLIN
TpeyronbHWK C
yrnom B 30°

Bubnunoteka LJOK
https://m.edso00.ru/8866e26¢

Bubnuoteka LJOK
https://m.edsoo0.ru/8866e3a2

BubnuoTteka LJOK
https://m.edso0.ru/8866eb22

35

MpsAMoyrosibHbIN
TPeyronbHWK C




36

37

yrnom B 30°

KoHTpornbHas
paboTa no teme
"TpeyronbHuKn"

MapannernbHble
npaMble, NX
CcBOMCTBa

Bubnuoteka LLOK
https://m.edsoo0.ru/8866ecbc

Bubnuoteka LLOK
https://m.edso0.ru/8866ef64

38

MaTein noctynat
EBknunga

39

40

41

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OLHOCTOPOHHME
yrnbl,
obpasoBaHHble Npu
nepecevyeHnn
napansenbHbIX
NPAMbIX CEKyLLEN

HakpecT nexatyue,
COOTBETCTBEHHbIE U
OOHOCTOPOHHWE
yrnbl,
obpasoBaHHble Npu
nepecevyeHnn
napannenbHbIX
NPAMbIX CEKyLLEN

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OOHOCTOPOHHME
yrobl,
obpasoBaHHbIe npu
nepecevyeHnmn

Bubnnoteka LJOK
https://m.edso0.ru/8866f086




42

43

napannenbHbIX
NPSMbIX CEKYLLEN

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OLHOCTOPOHHME
yrnbl,
obpasoBaHHble Npu
nepecevyeHnn
napannenbHbIX
NPAMBbIX CEKyLLen

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHKNE
yrnbl,
obpasoBaHHble Npu
nepecevyeHnn
napannenbHbIX
NPSAMbIX CEKYLLEN

Bubnnoteka LJOK
https://m.eds00.ru/8866f3b0

44

Mpu3aHak
naparnnesibHOCTH
NpAMbIX Yepes
paBeHCTBO
pacCTosAHUM OT
TOo4YeKk oaHOU
NPSAMON [0 BTOPOW
npaAMon

45

MpusHak
naparnnesibHOCTH
NPAMbIX Yepes
paBEeHCTBO
pacCTOAHUN OT




TOYEeK OHOM
NpAMON 0 BTOPOK
npsiMon

Cymma yrnos

Bubnunoteka LJOK

46 TpeyronbHuKa https://m.eds00.ru/8866f630
47 Cymma yrnos Bubnuoteka LLOK
TpeyronbHuKa https://m.edso0.ru/8866f8ba
48 BHewwHne yrmnbl Bubnuoteka LLOK
TpeyronbHuKa https://m.edso0.ru/8866fa5e
49 BHewwHne yrmnbl
TpeyronbHuKa
KoHTponbHas
paboTa no teme
50 "MNapannenbHble Bubnnoteka LJOK
npsiMble, cymMmma https://m.edsoo.ru/8866febe
yrnos
TpeyrosibHmka"
OKpY>XHOCTb, XOpAbl BuGnmoTeka LIOK
>1  mavamerp, ux https://m.eds00.ru/88670800
CBOWNCTBa
52 KacaTtenbHas K Bubnnoteka LJOK
OKPY>KHOCTHM https://m.edsoo.ru/88670e9a
53 OKpY>XHOCTb,
BrMcaHHas B yron
54 OKpY>XHOCTb,
BrMcaHHas B yron
55 E'S:Slﬂifmg“f Bubnnorexa LIOK
https://m.edso0.ru/8867013e
3agavax
56 MoHaTre o MT, Bubnuoteka LJOK




57

58

NpUMeHeHue B
3agadax
BuccekTpuca u
cepeanHHbIN

nepneHaukynsap Kak

reomeTpuyeckune
MecTa ToveK
OKpYXXHOCTb,
onMcaHHas OKoso
TpeyronbHMKa

https://m.edso0.ru/88670508

bubnuoteka LJOK
https://m.edso0.ru/88670a62

59

OKpYXXHOCTb,
onMcaHHas OKoso
TpeyronbHMKa

60

61

62

OKpY>XHOCTb,
BNUCaHHasa B
TPEYronbHUK

OKpY>XHOCTb,
BrMYCaHHas B
TpeyronbHUK
MNpocTtenwmne
3agayv Ha
NOCTPOEHME

Bubnunoteka LJOK
https://m.edso00.ru/8867103e

Bubnnoteka LJOK
https://m.edso0.ru/88671188

63

64

lNpocTenwmne
3ajauu Ha
NnocTpoeHne

KoHTponbHas
paboTa no teme
"OKpY>XHOCTb "

KPYT.
"eomeTpunyeckume

Bubnnoteka LJOK
https://m.edso0.ru/886712d2

BubnuoTteka LJOK
https://m.edso00.ru/88671462




65

66

67

noctpoeHns"

NoBTOpPEHNE N
0600LeHne 3HaHun
OCHOBHbIX MOHATUN
N MeToaoB Kypca 7
Knacca

YCTHbIN 9K3aMeH no
ouneTtam

lMoBTOpPEHNE N
o0600LeHne 3HaHn
OCHOBHbIX MOHATUI
N MeToaoB Kypca 7
Knacca

Bubnuoteka LLOK
https://m.edso00.ru/886715b6

Bubnnoteka LJOK
https://m.edso0.ru/886716ec

68

lMoBTOpPEHNE N
ob6obLeHne 3HaHUI
OCHOBHbIX MOHATUN
N MeToaoB Kypca 7
Knacca

BubnuoTteka LJOK
https://m.edso0.ru/886719bc

OBLWEE KOJINYECTBO
YACOB 10 MNMPOIrPAMME

68




8 KITACC

Ne KonnyecTtBo 4yacosB daTta ANeKTPOHHbIe uncpoBbie
n/ Tema ypoka Bcer KOHTpOnbHbI MpakTnuyeckun M3y4YeHu obpasoBaTenbHble
n o e paboTbl e paboTbl A pecypchbl
MNapannenorpamm, Bubnnoteka LJOK
1 €ro NpUsHaKN 1 1 https://m.eds00.ru/88671af2
CBOMCTBa
MNapannenorpamm, Bubnuoteka LJOK
2 ero Npnsnaki n 1 https://m.edso00.ru/88671cal
CBOWCTBa
MNapannenorpamm, Bubnuoteka LJOK
3 ©r0 NpusHaki n 1 https://m.edso0.ru/88671ca0l
CBOWCTBA
YacTHble cnyyamn
napannenorpaMmmoB BubnoTexa LIOK
4 (MpsiMOYrOmnbHUK, 1 https://m.eds00.ru/88671de
pomb6, KBagpar), Ux o
NPU3HaKn n =
cBOMCTBA
YacTHble cnyyau
napannenorpammMmoB
5 (NMPAMOYTrONbHWUK, 1 Bubnuoteka LLOK
pomb6, kBagpar), ux https://m.eds00.ru/88671f20
NPU3HaKu n
CBOMCTBA
YacTHble cnyyamn BuGnmoTexa LIOK
6 napannenorpaMmmMoB 1

(NPSAMOYTONbHNK,

https://m.edso00.ru/8867209¢




pom0, KkBagpar), ux

NPU3HaKU 1
CBOMCTBA
Bubnunoteka LJOK
7 Tpaneumns https://m.eds00.ru/8867235
8
PaBHoOOKas u Bubnnoteka LJOK
8 npsAMoyronbHas https://m.eds00.ru/8867252
Tpaneuuu e
PaBHoOOKas n Bubnnoteka LJOK
9 npaAMoyrosnbHas https://m.eds00.ru/8867285
Tpaneuum 8
MeTo BOEHUS Bubnnoteka LJOK
10 A YA https://m.edso0.ru/88672b1
MeanaHbl 4
LieHTpanbHas Bubnnoteka LJOK
11 P https://m.edso0.ru/88672b1
cUMMeTpus 4
o | Komporen svomoresa LOK
. . " https://m.edso0.ru/88672c9a
YeTbIpEXYronbHNKM
Teopema Paneca un BubnmoTeka LIOK
13 Teopema o https://m.eds00.ru/8867337
NPONOpPLMOHArbHbIX g
oTpes3kax =
14 CpeaHsas nuHms Bubnunoteka LJOK
TpeyronbHuKa https://m.eds00.ru/88672e0c
15 CpeaHsas nuHms Bubnnoteka LJOK
TpeyronbHuKa https://m.eds00.ru/88672{38
16 Tpaneuus, eé Bubnnoteka LJOK




cpenHaa nnHuA

Tpaneuus, eé

https://m.edso0.ru/8867235
8

EI/IGJ‘IVIOTeKa LOK

17 https://m.eds00.ru/8867306
cpenHsasa NUHMS 4
[MponopunoHarbHbie Bubnnorexa LIOK

18 poriopu https://m.edso0.ru/8867379
OTPE3KM 4
[MponopunoHarbHbie Bubnuorexa LIOK

19 Ponopy hitps:/m.eds00.ru/8867379
OTpEe3Kn 4

20 LleHTp macc B Bubnnoteka LJOK
TpeyrosibHuKe https://m.eds00.ru/886738fc
MonoBHble Bubnnoteka LJOK

21 https://m.edsoo.ru/88673a7
TPEYrofbHMKN 3
Tpu npusHaka Bubnnoteka LJOK

22 nopobus https://m.edso0.ru/88673ba
TPEeYrofibHNKOB e
Tpu npusHaka Bubnnoteka LJOK

23 nogobus https://m.eds00.ru/88673d5
TPEeyronbHMKOB 2
Tpu npusHaka Bubnuoteka LLOK

24 nogoous https://m.edso00.ru/8867400
TPEYrosibHMKOB e
Tpu npusHaka

25 nogo6us
TPEeyrosibHMKOB

6 MpumeHeHne

nogodua npm




peLleHnn

npakTn4eCckKnx 3agavd

KoHTponbHas Bubnuoteka LLOK

27 pabora ro Teme https://m.eds00.ru/8867445
"MoaobHble a
TpeyrosnbHuKN" =
CsowicTBa nnowagen BuGnmoteka LIOK

28 reoMeTpu4eckux hitps://m.eds00.ru/886745fe
duryp
Popmynbi Ars Bubnnoteka LJOK

pg  NMOWaAn https://m.eds00.ru/8867486
TPEeyrosnbH1Ka, 0
napannenorpamma =
Popmynbl A5 Bubnnoteka LJOK

3o  rowaan hitps:/m.eds00.ru/88674a2
TpeyrosnbHuKa, 5
napannenorpamma =
Popmynbi ATs Bubnnoteka LJOK

31 nrotaav https://m.edso0.ru/88674a2
TPEeyrosnbH1Ka, 5
napannenorpamma =
Popmynbl Ans Bubnuoteka LLOK

32 [Mowiaan https://m.eds00.ru/8867528
TpeyrosnbHWKa, 3
napannenorpamma =
dopmyrbl Ang

33 nnowagu Bubnunoteka LJOK
TPEeyronbHuKa, https://m.eds00.ru/8867542c
napannenorpamma

34 BblumcneHnune Bubnnoteka LJOK




nnowanen CnoXHbix
curyp

Mnowaan uryp Ha

https://m.edsoo0.ru/88674e7
8

EI/IGJ‘IVIOTeKa LOK

35 o https://m.edso00.ru/8867473
KnetyaTon bymare o
Mnowagn noaoOHbIX

36
puryp
Mnowaan nogobHbIX

37
duryp
3agaun c Bubnuoteka LJOK

38 NpaKTUYEeCKUM https://m.eds00.ru/8867555
cogepxaHnem 8
3apaun c Bubnnoteka LJOK

39 npakTU4ecKknm https://m.eds00.ru/8867568
coaepxaHnem 4
PelueHne 3apav c

40 nomMoLlbo MeToaa BubnuoTteka LJOK
BCriomMoraTenbHOM https://m.eds00.ru/88674f90
nioLlaam

p | cutarea LOK
" " https://m.eds00.ru/8867579c

MNnowagb
Bubnunoteka LJOK

42  Teopema [nucparopa hitps://m.eds00.ru/8867591

N eé NpuMMeHeHne 3
Bubnuoteka LJOK

43  Teopemalludaropa hitps://m.eds00.ru/8867591
N eé NpMMeHeHne 3

44 Teopema lNudparopa Bubnnoteka LJOK

N e€ NpuMMeHeHne

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




45

46

47

Teopema lNudparopa
N €€ NpMMeHeHne

Teopema lNudparopa
N €€ NpMMeHeHne

OnpegeneHune
TPUrOHOMETPUYECKNX
dOYHKL M OCTPOro
yrna
NPAMOYroSIbHOro
TpeyronbHuKa,
TPUrOHOMETPUYECKU
€ COOTHOLUEHMUS B
NPSAMOYrOfibHOM
TpeyronbHuKe

Bubnnoteka LJOK
https://m.edso0.ru/88675d3
2

48

49

50

OcHoBHOE
TPUrOHOMETPUYECKO
e TOXOEeCTBO
OcHoBHOE
TPUrOHOMETPUYECKO
e TOXOEeCTBO
OcHoBHoOEe
TPUrOHOMETPUYECKO
€ TOXOEeCTBO

Bubnunoteka LJOK
https://m.edso0.ru/88675f44

51

52

KoHTponbHas
paboTa no teme
"Teopema lNudparopa
N Ha4yana
TpuroHomeTpumn"

BnucaHHbie u
LeHTpanbHble YIIbl,

Bubnunoteka LJOK
https://m.edsoo.ru/8a1407e
8

Bubnuoteka LJOK
https://m.edsoo.ru/8a1415b




yron mexay
KacaTernbHOW U

xopaown

N

53

BnucaHHbie n
LeHTparnbHble Yriibl,
yron mexay
KacaTerbHOM "
xopaom

Bubnuoteka LJOK
https://m.edsoo.ru/8a14194
0

54

55

BnucaHHbie n
LeHTpanbHble yribl,
yron mexay
KacaTenbHoOu U
xopaou

Yrnbl mexay
xopaamu u
CEKYLLMMMN

Bubnnoteka LJOK
https://m.edsoo.ru/8a141b3
4

56

57

Yrnbl mexagy
xopgamu n
CEeKyLLMMM

BnucaHHblie n
OonncaHHble
YeTbIPEXYTONbHUKN,
NX MPU3HaKN U
CBOUCTBA

Bubnuoteka LJOK
https://m.edso0.ru/8a140f86

58

BnucaHHbie n
OonncaHHble
YeTbIPEXYTONbHUKN,
NX MPU3HAKN U
CBOUCTBA

Bubnnoteka LJOK
https://m.edsoo.ru/8a1416d
4

59

BnucaHHblie n

Bubnuoteka LJOK




60

61

onucaHHble
YEeTbIPEXYTONbHUKN,
NX MNPU3HAKN U
CBOWCTBa

MpumeHeHne
CBOWCTB BMUCAHHbIX
N OMUCaHHbIX
YeTbIPEXYTrONbHNKOB
npu peLeHnm
reoMeTpu4eckmnx
3agav

MpnmeHeHne
CBOWCTB BMUCAHHbIX
N ONUCAHHbIX
YeTbIPEXYTrONbHUKOB
npu peLleHnn
reoMeTpu4ecKmx
3agad

https://m.edsoo.ru/8a1416d
4

62

63

B3anmHoe
pacnonoXxeHne OBYX
OKpY>XHOCTEN, obLume
KacaTeslnbHble

Kacanue
OKPY>XHOCTEWN

Bubnunoteka LJOK
https://m.edsoo.ru/8a1410a
8

Bubnuoteka LJOK
https://m.edsoo.ru/8a1410a
8

64

KoHTponbHas
paboTa no teme
"YIIbl B OKPY>KHOCTH.
BnucaHHble un
OMuCaHHble
YeTbIpexyronsHuKn"

Bubnuoteka LJOK
https://m.edsoo.ru/8a141c88




MoBTOpPEHNE
OCHOBHbIX MOHATUN U
65 MEeTO40B KypCcoB 7 1
8 knaccos,
06006LWeHne 3HaHun

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
66 MEeTO40B KypCcoB 7 1
8 Kknaccos,
obo00LeHne 3HaHnn

YCTHbIN 3K3aMeH Mo

67 ounetam

MoBTOpPEHNE
OCHOBHbIX MOHATUN N
68 MEeTOJ0B KypCcoB 7 1
8 knaccos,
obo0LeHne 3HaHnn

OBLWEE KOJINYECTBO
YACOB IO MNMPOIrPAMME

68

BubnuoTteka LJOK
https://m.edsoo.ru/8a141ddc

Bubnnoteka LJOK
https://m.edsoo.ru/8ai41efe

Bubnnoteka LJOK
https://m.edsoo.ru/8a14236
8

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




9 KITACC

Ne KonuyectBO 4acoB HdaTa ANeKTPOoHHbIe undpoBbIe
n/  Tema ypoka Bcer KoHTponbHbl  [pakTuyeckm  U3y4eHM  obpasoBaTernbHble
n o e paboTbl e paboTbl A pecypchl
OnpegeneHune
1 TPUrOHOMETPUYECKU 1 Bubnnoteka LJOK
X PYHKUNIA YyrnoB oT https://m.edsoo.ru/8a1424bc
0° oo 180°
5 dopmyrbl 1
npuBeaeHns
3 Teopema KOCMHYCOB 1 Bubnmoreka LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KocMHYyCOB 1
Bubnnoteka LJOK
5 Teopema KOCMHYCOB 1 https://m.edsoo.ru/8a142d5
e
Bubnnoteka LJOK
6 Teopema cuHycos 1 https://m.edsoo.ru/8a142e8
a
7 Teopema CUHycoB 1
8 Teopema cuHycoB 1
o Suoruorera LOK
9 1 https://m.edsoo.ru/8a1430b
yrrnos 0
TPEeyrosibHMUKOB =
10 PeweHune 1 Bubnnoteka LJOK
TPEeyronbHMUKOB https://m.edsoo.ru/8a142ac0
PeweHne BubnuoTteka LJOK

11

TPeYronbHNKOB

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




12 PeweHve Bubnuoteka LLIOK
TPEeyronbHMKOB https://m.edsoo.ru/8a142ac0
13 PeweHve Bubnunoteka LLIOK
TPEeyronbHMUKOB https://m.edsoo.ru/8a142ac0
MpakTnyeckoe
14 npuMeHeHne Teopem Bubnunoteka LLIOK
CVHYCOB U https://m.edsoo.ru/8a142c3c
KOCUHYCOB
[MpakTnyeckoe
15 NpUMEHeHne Teopem
CMHYCOB U
KOCUHYCOB
Kongoanaﬂ Bubnnoteka LJOK
16 pFé: ora no Teme https://m.edsoo.ru/8a14392
elwleHne a
TpeyronbHUKOB" =
[MoHAaTne o Bubnnoteka LJOK
17 npeobpasoBaHnn https://m.edsoo.ru/8a143ab
nonobust 0
CoOTBETCTBEHHbIE Bubnnoteka LJOK
18 9MNEeMEHTHI https://m.edsoo.ru/8a143de
nogo6HbIX douryp 4
CoOTBETCTBEHHbIE
19 3NIEMEHTHI
nogo6HbIX douryp
Teopema o
nponsseneHnn Bubnuoteka LLOK
20 OTPE3KOB X0pA4, https://m.edsoo0.ru/8a14406
Teopema o e

npousseneHnn




OTPE3KOB CEKYLLNX,
Teopema O KBagparte
KacaTernbHOn

21

22

23

Teopema o
nponsseneHnn
OTpe3KoB Xopa,
Teopema o
npon3seneHnn
OTPE3KOB CEKYLLUMX,
Teopema O KBagparte
KacaTesibHOW

Teopema o
npou3BeaeHNN
OTpesKoB xopa,
Teopema o
npou3BeaeHNN
OTPE3KOB CEKYLLNX,
Teopema O KBagparte
KacaTenbHou

MpumeHeHne
TeOpeM B peLLeHnn
reoMeTpu4ecKmx
3agav

Bubnunoteka LLIOK
https://m.edsoo.ru/8a1441a
4

Bubnnoteka LJOK
https://m.edsoo.ru/8a1442d
a

bubnuoteka LJOK
https://m.edso0.ru/8a143f06

24

25

[MpumeHeHne
TEeOpeM B peLleHnn
reomeTpuYecknx
3agad
[MpumeHeHne
TEOpEeM B peLLeHnn
reoMeTpuUYecKmnx
3agad

Bubnnoteka LJOK
https://m.edsoo.ru/8a1443fc

Bubnuoteka LJOK
https://m.edsoo.ru/8a14457
8




26

KoHTponbHasg
paboTta no teme
"Npeobpa3oBaHune
nopobus.
MeTpuyeckue
COOTHOLLEHUSA B
OKPY>XHOCTK"

Bubnuoteka LJOK
https://m.edsoo.ru/8a1447a
8

27

Onpepenexue
BEKTOPOB.
dunsnyecknn n
reoMeTpu4ecKnmn
CMbICJT BEKTOPOB

Bubnnoteka LJOK
https://m.edsoo.ru/8a14496
0

28

CnoxeHve n
BblYMTaHUE
BEKTOPOB,

YMHOXEHNEe BEKTOPa

Ha 4nCro

Bubnnoteka LJOK
https://m.edsoo.ru/8a144a8c

29

30

31

CnoxeHue un
BblYMTaHUE
BEKTOPOB,

YMHOXEHNEe BEKTOPa

Ha 4ncno
CrnoxeHue n
BblYUTaHME
BEKTOPOB,

YMHOXEHNEe BEKTOPA

Ha 4Yn1CIio

Pas3noxeHue
BEKTOpa No ABYM
HeKonfIMHeapHbIM
BEKTOpam

Bubnnoteka LJOK
https://m.edsoo.ru/8a144d5
2




30 KoopanHaTbl Bubnuoteka LLIOK
BEKTOpa https://m.edsoo.ru/8a144fbe
CkangapHoe
npousBeaeHne
33 BEKTOPOB, ero Bubnuoteka LJOK
npUMeHeHne ans https://m.edso0.ru/8a14539¢c
HaXOXAEHNSA OSIMH U
yrnos
CkangapHoe
MPOVUIBEACHNE Bubnnoteka LJOK
34 BEKTOPOB, ero https://m.edso0.ru/8a14550
npUMeHeHne ang o
HaXOXAEHNSA OSINH U =
yrnos
35 PeweHne 3agay c bubnuoteka LJOK
MOMOLLIbIO BEKTOPOB https://m.edsoo.ru/8a144c3a
36 PeweHne 3apay c bubnuoteka LJOK
MOMOLLIbIO BEKTOPOB https://m.edso0.ru/8a1458c4
[MpumeHeHne
37 BEKTOPOB A1
pelueHns 3agay
dour3nKkn
KoHTponbHasg Bubnnoteka LJOK
38 paboTa no Teme https://m.edsoo.ru/8a145b0
"BekTopbl" 8
HekapToBsbl
39 KOOpAWHAaTbI TOYEK
Ha NNOCKOCTU
40 YpaBHeHne npsmon Bubnmorexa LIOK

https://m.edsoo.ru/8a145c48




41

42

43

44

YpaBHeHWe npsimon

YpaBHeHune
OKPY>KHOCTH

KoopaunHaTbl Touek
nepecevyeHns
OKPY>XKHOCTU U
npsAMou

MeTopq koopguHaTt
npwn peLeHnm
reoMeTpu4ecKmx
3agad, NpakTU4eCcKnx
3agad

Bubnuoteka LJOK
https://m.edsoo.ru/8a14635
a

Bubnuoteka LLIOK
https://m.edsoo.ru/8a14662
0

45

MeTopq koopguHaT
npu peLeHnm
reomMeTpu4ecknx
3agad, NpakTU4YecKunx
3apad

46

MeTon koopaguHat
npu peLleHnm
reomMeTpu4eckmnx
3a4ad, npakTU4YecKnx
3agav

47

48

KoHTponbHas
paboTa no teme
"[lekapToBbI
KoopamHaTbl Ha
nsockocTun"

[MpaBunbHble
MHOIOYrofbHUKW,

Bubnnoteka LJOK
https://m.edsoo.ru/8a146e0
e

Bubnuoteka LJOK
https://m.edsoo.ru/8a146fda




BblHNCneHne nx

9N1eMEeHTOB
49 Yncno 1. nuHa Bubnnoteka LJOK
OKPY>KHOCTH https://m.edso0.ru/8a1472c8
50 Yncno 1. nuHa Bubnnoteka LJOK
OKPY>XHOCTH https://m.edsoo.ru/8a14714c
51 OAnuHa gyrm
OKPY>XHOCTH
50 PaguaHHasa mepa Bubnnoteka LJOK
yrna https://m.edsoo.ru/8a14714c
Mnowazs kpyra Bubnnoteka LJOK
53 ’ https://m.edsoo.ru/8a14742
CeKTopa, CermeHTa 6
Mnowaae kpyra Bubnnoteka LJOK
54 ’ https://m.edso0.ru/8a14775
CeKTopa, CermeHTa 0
Mnowaae kpyra Bubnnoteka LJOK
55 ’ https://m.edso0.ru/8a14775
CekTopa, CermeHTa 0
MousiTne o Bubnnoteka LJOK
56 ABIDKEHIN https://m.edsoo.ru/8a147c82
MNOCKOCTU
57 MapannencHbin Bubnuoteka LJOK
nepeHoc, NOBOPOT https://m.edsoo.ru/8a147f16
58 MapannencHbin Bubnuoteka LJOK
nepeHoc, NoBOpoOT https://m.edsoo.ru/8a147f16
59 MapannencHbin
nepeHoc, NoBOpOT
60 MapannencHbin

nepeHoc, NoBOpPOT




61

MpumeHeHwne
OBWKEHUI Npn
pelueHun 3aga4

Bubnuoteka LLIOK
https://m.edsoo.ru/8a1480e
2

62

63

KoHTponbHasg
paboTa no temam
"MpaBunbeHble
MHOIOYrOfNbHUKMN.
OKpY>XHOCTb.
[1BmxeHus
nsockocTn"

[MoBTOpEHME,
obobuieHue,
cucTtemaTmsaums
3HaHun. iamepeHne
reoMeTpu4ecKmx
BENNYMH.
TpeyronbHUKK

Bubnnoteka LJOK
https://m.edsoo.ru/8a14852
4

64

65

MoBTOpEHNKE,
obobLieHne,
cucrtemaTumsaums
3HaHWN.
MapannencHblie u
nepneHauKynsapHble
npsimble
MoBTOpEHME,
obobLueHue,
cuctemMaTusauus
3HaHNN. OKPY>XHOCTb
N KPYT.
"eomeTpuyeckune
NOCTPOEHUS. YrIbl B

Bubnnoteka LJOK
https://m.edsoo0.ru/8a14865
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MoBTOpPEHNKE,

ob6obueHue,
cuctemaTmlaums

66 3HaHMW. BnncaHHble 1
M ONMUCaHHble

OKPY>XHOCTH
MHOIOYroflbHUKOB

NTorosasa

67
KOHTposibHasi paboTa

Bubnnoteka LJOK
https://m.edsoo.ru/8a14892
0
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68 obobLieHne,
cuctemaTmsauus
3HaHUN

OBLWEE KOJINYECTBO
YACOB M0 MNPOIrPAMME
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NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON MPOrPAMMbI

7 KINACC

Kon
npoBepsieMoro
pe3ynbTaTta

MpoBepsiemble npegMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OoGpa3oBaTesibHOM NporpamMmmbl
OCHOBHOI0 0o0OLero o6pasoBaHus

6

6.1

eomeTpus

PacnosHaBaTb Wu3yyYyeHHble reomMeTpudeckue qurypsl,
onpenensite UX B3aMMHOE pacnonoxeHue, nsobpaxatb
reomeTpuyeckue urypbl, BbINONHATL YepTexu Mo
ycnosuio 3agadun. WM3mepAaTb NUHENHble U yrioBble
BenuuuHbl. PewaTtb 3agjayM Ha BblYUCHEHWE OfWH
OTPE3KOB N BEMNUYMH YIIOB

6.2

6.3

Henatb rpybyto OLEHKY NIMHENHbIX U YITOBbIX BENMYMH
NPEeAMETOB B pearnibHOW XXW3HW, pasMepoB NPUPOOHbIX
obbekToB. Pasnunuyatb pasmepbl 3TUX OOBLEKTOB MO
NOPsiAKY BENUYMHDI

CTpouTb YepTeXun K reoMeTPUYECKUM 3ada4am

6.4

6.5

6.6

Monb3oBaTbCa NpU3HaKamm paBeHCTBA TPEYroylbHUKOB,
MCNonb3oBaTh MPU3HaKM U CBOWCTBa paBHOOEAPEHHbIX
TPeyroribHUKOB MpU peLleHnn 3agay

MpoBoauTb nornyeckue paccyxaeHust c
MCMNOMb30BaHNEM Fr€OMETPUYECKUX TEOPEM

Monb3oBaTbCsa NpU3HAKaMK paBEeHCTBA MPSIMOYrOfbHbIX
TPeyroribHUKOB, CBOMCTBOM MeAuaHbl, NPOBeAEHHON K
rMNOTEHY3€ NPSIMOYrONIbHOIO TPEYronbHUKa, B peLleHnn
reoMeTpu4ecknx 3agad

6.7

6.8

6.9

6.10

Onpenenatb nNapannefnibHOCTb MPSAMbIX C  MOMOLLbIO
yrnoB, KoTopble o0OpasyeT C HUMM  Cekyuias.
Onpegensatb napannenbHOCTb MPSMbIX C  MOMOLLBbHO
paBeHCTBaA PaCCTOAHMM OT TOYEeK OOHOW npsiMon [0
TOYEK gpyron NnpssMon

Pewatb 3agayn Ha knet4yaTon bymare

MpoBOAWTL BbLIYMCIEHMS W HaXOA4UTb YMCROBble W
OyKBEHHblE 3HAYEeHUS YIIOB B rEOMETPUYECKUX 3aa4dax
C WCMONMb30BaHWEM CYMMbl YIMOB TPEYroflbHUKOB WU
MHOrOYyrofibHMKOB, CBOWCTB YrioB, 0Opa3oBaHHbIX Npw
nepecevyeHnUn OByX napannenbHbIX MNPsSIMbIX CEKYLLEWn.
PelwaTtb npakTnyeckne 3agadm Ha HaxoxaeHue yrnos

Brnagete noHATMEM reomeTpuyeckoro Mecta TOYeK.
YMeTb onpeaenatb GUCCEKTpUCY yrna u CepeauHHbIN
NneprneHanKynap K OTPe3Ky Kak reoMmeTpuyeckue mecta
TOYeK




6.11

dopmynupoBaTtb onpegeneHns OKPYXHOCTU W Kpyra,
Xopabl W AgnamMeTpa OKPYXHOCTU, MNOMb30oBaTbCA WX
cBoMCTBaMW. YMeTb MNPUMEHATb 3TUM CBOMCTBA NpU
pelleHnn 3agay

6.12

Bnagetb MNOHATMEM OMNUCAHHOWM OKOMO TPEeYrofibHMKa
OKPY>XHOCTW, YMETb HaxoanTb €€ ueHTp. [Nonb3oBaTtbes
dakTaMn 0 TOM, YTO BUCCEKTPUCHI YINOB TPEYrosfibHMUKa
nepecekawTcds B OOHOW TOYKE, WM O TOM, U4TO
cepeauHHble nepneHauKynapbl K CTOpOHaM
TpeyronbHWKa NepecekatTcsl B OAHON TOYKe

6.13

6.14

6.15

Brnagetb noHATMEM KacaTenbHOWM K  OKPYXXHOCTH,
NoNnb30BaTbCA TEOpPEMOM O  NepneHAUKYNApHOCTU
KacaTtenbHOW W paguyca, MNpPOBEAEHHON0 K TO4Ke
KacaHus

Monb3oBaTbCs npocTenwnmMm reoMeTpmu4eCcKMMu
HepaBeHCTBaMM, MOHUMATb UX NPAKTUYECKUA CMbICHT

MpoBOAWTL OCHOBHblE FE€OMETPUYECKME MOCTPOEHUS C
MOMOLLbIO LMPKYNS U JIMHENKK

8 KINACC

Kon
npoBepsieMoro
pe3ynbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

NMpoBepsiemMble NpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOW OobGpa3oBaTesibHOW NporpaMmmbl
OCHOBHOI0 o6Lero o6pasoBaHus

'eomeTpus

PacnosHaBaTb OCHOBHbIE BUAbI L-IeTbIpéxyFOJ'IbHI/IKOB, nx
3NEeMEHTbI, NONb30BaTbCS UX CBOMCTBaAMU npn peleHnn
reoMmeTpmnyeckmnx sagav

MpUMeHATb CBOMCTBA TOYKM NepeceyeHuss MeamaH
TpeyronbHWKa (LeHTpa Macc) B peLleHnn 3agad

BrnageTb noHATMEM cpefHEN IMHUK TpeyrofibHUKa W
Tpaneuuu, nNpUMEHATb WX CBOWCTBaA NpU peLleHuun
reomeTpmyecknx 3agad. [lonb3oBaTbCa  TeOpemMown
daneca 1 TeopemMon O NPOMOPUMOHAnbHbIX OTpe3Kax,
NPUMEHSATb UX ONSA peLlleHuns NpakTU4ecknx 3agaq

MpUMEHSITL  NPU3HaKM NoAoOUS  TPEyronbHUKOB B
peLleHnn reoMeTpu4ecknx 3agav

Monb3oBaTbcs Teopemon [lucparopa [nNa  pelueHus
reoMeTpuyeckux u npaktmyecknx 3agad. CrpouTb
MaTeMaTMYeCcKylo MoAernb B MNpakTUYeCcKuX 3apadax,
CaMOCTOATENbHO  Jenatb  4YepTéx WU HaxoOuTb
COOTBETCTBYOLIME ASIUHDI

Brnagetb noHATMAMM CUHyCa, KOCMHYCa M TaHreHca

OCTpoOro yrna npPAMOYroJibHOro TpeyrosibHuKa.
lNonb3oBaTbCA 3TUMWU  MOHATUAMM  OnNS peLeHnd




npakTn4eCcknx 3agau

6.7

Boluncnate  (pasnuyHbiMu - cnocobamu)  nnowagb
TpeyrofnibHMKa W nnowagu MHOroyrosibHbIX — cpuryp
(nonb3ysicb, rge  HeobXoOMMO,  KanbKynsiTOPOM).
MpUMeHATb MOMyYeHHble YMEHUS B  MNPAKTUYECKUX
3agavax

6.8

6.9

BrnageTb NOHATMSIMW BNUCAHHOIO U LeHTparnbHOro yrna,
MCnosib3oBaTb TEOpPEMbl O BMUCAHHbIX Yrnax, yrnax
Mexgy xopgaamum - (Cekywumun)  u o yrne  Mexay
KacaTenbHOW 1 XOpOou Npu peLleHnn reoMeTpuyecKnx
3agad

Brnagete NOHATMEM OMMCAHHOIO YeTbIPEXYrOfibHMKA,
NPUMEHATb CBOWCTBA OMUCAHHOIO YeTbIPEXYronbHUKa
npv peLueHnn 3agay

6.10

9 KINACC

Kon

npoBepsemMoro
pe3ynbTaTa

MpMeHATb NOMyYEeHHbIE 3HAHNS HA NPaKTUKe — CTPOUTb
mMaTemaTU4eckme Moaenu Ansa 3agad peanbHON XU3HU U
NpoBOAUTb COOTBETCTBYOLLME BblYNCIIEHUNSA c
NpUMeHeHneM nogobusi 1 TPUroHoMeTpumM (NONb3YsChb,
roe Heob6xoauMo, KarnbKynaTopom)

NMpoBepsiemMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOW obGpa3oBaTesibHOW NporpaMmmbl
OCHOBHOI0 o6Lero o6pasoBaHus

6

6.1

'eomeTpus

3HaTb TpUroHOMEeTpU4eckne QyHKUMN OCTPbIX YrNoB.,
HaxoOUTb C WX MNOMOLLBI PasfnYHble SNEMEHTHI
MPSIMOYTOfbHOIo TpeyrorbHuKa («peLeHune
NPSIMOYTOMbHbLIX  TPEYyrofibHWKOB»).  Haxoantb  (c
MOMOLLbK  Kanbkynatopa) AfvMHbl W yrAbl  Ans
HeTabsIMYHbIX 3HAYEHWUNI

6.2

6.3

Monb3oBaTbcs hopMynamn MNpPUBEAEHUS U OCHOBHbLIM
TPUFOHOMETPUYECKUM TOXOECTBOM AN  HaXoXOeHWUs
COOTHOLLEHMN mexay TPUTOHOMETPUYECKUMU
BENMYMHaAMMU

Ncnonb3oBaTb Teopembl CUHYCOB M KOCUHYCOB Ansi
HaxoXOEeHUs1 pPasfUYHbIX SMNEMEHTOB TpeyroribHuKa
(«pelLeHne TPeyronbHUKOB»), MPUMEHSATb WX Npu
peLleHnn reoMeTpu4ecknx 3agav

6.4

Brnagetb  noHATMAMW  npeobpasoBaHus  nogobus,
COOTBETCTBEHHbLIX  3AfIEMEHTOB  MOJOOHbLIX  huryp.
Monb3oBaTbCca cBOWMCTBAMM NOA0OMS MPOM3BOSIBbHLIX
duryp, yMeTb BbIMUCAATb ASIMHbI U HaxoauTb Yribl Y
noaobHbix dwuryp. lNNpumeHsaTb cBoncTBa nogobusi B




NpakTU4eckMx 3agadax. YMeTb NpuMBOAUTL NpUMEpDI
NoAobHbIX Uryp B OKpyXXatoLwemM Mupe

6.5

6.6

6.7

6.8

6.9

Monb3oBaTbCsA TeopemMamun O MPOU3BEAEHMUN OTPE3KOB
xopa, 0O Npou3BeLeHNN OTPE3KOB CEKYLLMX, O KBagparte
KacaTernbHON

Monb3oBaTbCA BEKTOpamu, NOHUMAaTb nx
reoMeTpuyeckum n nU3n4eCcKnin CMbICI, MPUMEHSATb UX B
peweHnn reoMeTpuyeckux U usandecknx 3agad.
MpyMeHATb ckanspHoe npou3BefeHMe BEeKTOPOB A
HaxOoXOeHWs OJTVH U YIioB

lNonb3oBaTbCA MeETO4OM KOopAMHAT Ha TMJI0OCKOCTH,
NPUMEHATb €ero B peleHnn reomMmeTpn4ecknx mu
npakTn4eCcKmnx 3agav

Bnagetb NOHATUSIMW NpPaBUbHOTO MHOFOYrOfbHUKA,
ANVHbI  OKPY>KHOCTW, [OfIMHbI  OYrM  OKPYXXHOCTU U
pagvaHHOM Mepbl yrna, YMeTb BbIYMCNATb Mnowanb
Kpyra n ero yactei. [puMeHaTb NonyYeHHble YMEHUs B
NpaKkTMYeckMx 3agadax

Haxogute oOCuM unNu  UEHTpbl cUMMeTpun  uryp,
NPUMEHATb  ABWXKEHUA  MMIOCKOCTM B MPOCTEMLLMX
cnyyasax

6.10

MpuMeHATb NonyYeHHble 3HaHUS Ha NpPaKTUKe — CTPOUTb
MareMaTuyeckue Mogenun Ans 3agad peasibHOM XU3HU U
NPOBOAUTb COOTBETCTBYHOLME BbIYUCNEHUS c
npuMeHeHnem  nogobms ”  TPUTOHOMETPUYECKUX
PYHKUMN (nonb3yscb, roe Heobxoanmo,
KanbKynssToOpom)




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

7 KINACC
Kon lNMpoBepsieMbin 3NeMEeHT coaepKaHus
6 'eomeTpusa
HavanbHble NOHATUS reomeTpun. Todka, npamMasi, OTPe3oK, nyu.
6.1 Yron. Bwuabl yrnoB. BepTukanbHble W CMEXHble  Yribl.
Buccektpuca yrna. Jlomanasi, MHOroyrosneHuK. NapannenbHoCTb
N NepneHANKYNSAPHOCTb NPSMbIX
6.0 CummeTpuyHble  durypbl.  OCHOBHble  CBOWCTBA  OCEBOW
cummeTpun. NMpumepbl CUMMETPUN B OKpYXaroLLem Mupe
6.3 OCHOBHblE MOCTPOEHMS C MNOMOLLLIO LMPKYNs W VJ'IVIHel7IKVI.
TpeyronbHUK. BeicoTa, MegmaHa, buccektpuca, Nx CBOMCTBa
6.4 PaBHOOeapeHHbIN n pPaBHOCTOPOHHUI TPeyrosibHUKN.
HepaBeHCTBO TpeyronbHuka
6.5 CBonctBa M nNpu3HakM paBHOBEOPEHHOro  TpeyrofibHuKa.
[Mpun3Hakn paBeHCTBa TPEYrosibHUKOB
6.6 CeonictBa M npusHakuM napannenbHbix npsambix. Cymma yrnos
TpeyronbHuka. BHeLLHMe yrnbl TpeyronbHuKa
MpaAMoyronbHbIN TPEeYronbHUK. CBonctBo MeOuaHbl
6.7 NPAMOYrOSIbHOrO TPeyrosfibHUKa, MNPOBEAEHHOM K TUMNOTEHY3e.
MpusHakn paBeHCTBa NPSAMOYTOfbHbIX  TPEYrofibHUKOB.
[MpAMOYronbHbIN TpeyronbHUK ¢ yrnom B 30°
HepaBeHCTBa B reoMeTpuu: HEpPaBEHCTBO TpeyrosfbHuKa,
6.8 HepaBeHCTBO O AfIMHE JIOMaHoOW, TeopeMa O Gonbliem yrre u
BornbLlen CTopoHe TpeyronbHuKa. NepneHanKynsap n HaknoHHas
leomeTpnyeckoe MecTo ToyeKk. bwuccektpuca yrma wu
6.9 cepeavHHbIN NepneHaMKynsap K OTpe3Ky Kak reomMeTtpudeckue
MecTa ToYekK
OKpY>XHOCTb W Kpyr, Xxopaa n guameTp, ux cesoncrtea. BaammHoe
6.10 pacrnonoXeHne OKPY>XXHOCTU 1 npsaMon. KacaTernbHas u cekylias
K OKPY>KHOCTM
6.11 OKpy>XHOCTb, BnuMcaHHass B yron. BnucaHHas u onucaHHas
OKPY>XHOCTW TpeyrofibHuKa
8 KINACC
Kop lNMpoBepseMbIN arieMEHT coaepXKaHus
6 eomeTpus
6.1 LJeT|v>|p('éxyron|>H|/||<|/|. MapannenorpammMm, ero npu3HakM W
CcBOMCTBa
6.2 [MpsamoyrosnibHUK, pom0, KBagpaT, X NPU3HaKM U CBOUCTBA
6.3 Tpaneumns, paBHobokas Tpaneuusi, €€ CBOWCTBA W MPU3HaKM.




Mps MOYTroJibHaA Tpaneund

6.4

MeToq yaBoeHuss Megumadbl. LleHTpanbHass cuMMeTpus.
Teopema daneca 1 Teopema o0 NPONopLMOHanbHbIX OTpe3Kax

6.5

CpeaoHve nuvHMKM TpeyronbHuka w Tpaneuumn. LleHTp macc
TpeyrosnbHuKa

6.6

Mopobue TpeyronbHUKOB, kO3(druMeHT nogodus. [MpusHaku
nopobust TpeyronbHUKOB. MpumeHeHne nogobusa Npu pelleHun
NpakTU4eCKMX 3agay

6.7

dopmynbl onNa nnowagn TpeyronbHUKa, napannenorpamma,
pomba n Tpaneummn

6.8

CeonctBa nnowagen reomeTpudecknx duryp. OTHOLIEHME
nnowagen nogobHbIX uryp

6.9

Bbluncnenve nnowagen TpeyrosibHUKOB M MHOFOYrOflbHUKOB Ha
KnetyaTton bymare

6.10

Teopema [Mugparopa. lNpumeHeHue Teopembl [ludbaropa npwu
peLLeHnn NpakTUYeckux 3agay

6.11

6.12
6.13

CVHYC, KOCMHYC, TaHreHC OCTPOro yrrna mnpssMOYronbHOro
TpeyronbHuka. OCHOBHOE TPUIOHOMETPUYECKOE TOXOECTBO.
TpuroHomeTpuyeckne dyHkummn yrnos B 30°, 45° n 60°
BrnvcaHHble 1 LeHTpanbHble Yrbl, Yron Mexay KacaTtenbHOn u
XopAaon. Yrnbl Mexagy Xxopaamm n cekyLLMmm

BrnincaHHble 1 onucaHHbIe ‘-IeTpréxyI'OJ'IbHI/IKVI

6.14

9 KITACC

BsanmHOe pacnonoxeHue OBYX OKpyxHocTen. KacaHwue
oKkpyxHocTen. ObLume kacaTenbHble K ABYM OKPYXXHOCTAM

Kon
6

6.1

6.2

6.3

6.4

lNMpoBepsieMbIN INeMeHT coaepKaHus

'eomeTpus

CwuHyc, kocuHyc, TaHreHc yrnoB ot 0 pgo 180°. OcHoBHoe
TPUroHOMETPUYECKOE ToXaecTBo. Popmyribl NpMBEeLEHMS
PeweHne TpeyronbHMKoB. TeopemMa KOCMHYCOB U Teopema
cvHycoB. PelueHne npakTudecknx 3agad C  MCNONb30BaHWEM
TeopeMbl KOCUHYCOB U TEOPEMbI CUHYCOB

MpeobpasoBaHune nogobusi. Mopobue COOTBETCTBEHHbIX
9N1eMEHTOB

Teopema 0 npousBedeHUNn OTPE3KOB XOpA, TEeOopembl O
Npou3BeAEHUN OTPE3KOB CEKylMX, Teopema O KBagpaTe
KacaTenbHown

6.5

BekTop, AnvHa (Moaynb) BEeKTOpa, COHanpaBrieHHble BEKTOPHbI,
NPOTUBOMOSIOXKHO  HamnpaBlieHHble  BEKTOPbl, KOJNNIMHEAPHOCTb
BEKTOPOB, PaBEHCTBO BEKTOPOB, OMepauun Hapg BeKTopaMu.
PasnoxeHune BekTopa Mo ABYM HEKOJITIMHEAPHbIM BEKTOpam




KoopauHaTbl BekTOpa. CKanﬂpHoe npon3sengeHne BEKTOPOB,

6.6 NPUMEHEHNE AN HAXOXAEHUS ONWH U YrioB
[lekapToBbl KOOpAMHATbl Ha MNSIOCKOCTU. YpPaBHEHUS MPAMOU U

6.7 OKPYXXHOCTWU B KOOpAWMHATax, MepecevYeHne OKpPYXXHOCTen U
npsimbiX. MeToq koopanHaT 1 ero NpUMeEHeHNne

6.8 [MpaBunbHbIE MHOTOYTrONbHUKN

6.9 [nnHa OKpPYXXHOCTW. Fpa,u,yCHaﬂv M paguvaHHas Mepa yrna,
BblYMCIIEHNE ONNH QYT OKPY>XHOCTEN

6.10 [Mnowanb Kpyra, cektopa, cermeHTa

6.11

[OBMKEHNss NNOCKOCTU U BHYTPEHHWE CUMMETpUU  uUryp
(anemeHTapHble npeactaeneHust). [lapannenbHbli  NepeHoc.
[MoBopoT




NMPOBEPAEMbBIE HA O3 NO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOW OEPA3OBATEJIbHOW
NMPOrPAMMbI OCHOBHOI'O OBLLEI O OBPA3OBAHUA

Kon
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble TpeboOBaHMA K NpeAMETHbIM
pe3ynbTaTamMm OCBO€HUS OCHOBHOM
obpasoBaTenbHOM NPOrpaMmMbl OCHOBHOIo obLiero
o6pa3oBaHus Ha ocHoBe ®IOC

YMeHne  onepupoBaTb  MNOHATUAMWU.  MHOXECTBO,
NOOMHOXECTBO, onepauun Hag MHOXeCTBaMu; yMeEHue
onepupoBaTtb NOHATUSAMMW. rpad, CBA3HbIA rpadg,
AepeBo, UMK, NPUMEHATb WX MPU peLleHun 3ajav;
yMEHMEe UCMNonb3oBaTb rpaduyeckoe npencraBneHmne
MHOXECTB AN OnuCaHus peanbHbIX MNPOLECCOB W
SABMEHUN, MNpU peleHun 3agad 13 gpyrmx ydebHbix
npeamMeToB

YMeHne onepupoBaTb MNOHATUAMMW.  onpederieHune,
akcmoma, Teopema, AoKa3aTenbCTBO; yMeHune
pacrno3HaBaTb WCTUHHbIE W JIOXHblE BbICKa3blBaHUSA,
NpuBOAMTb NPUMEPblI U KOHTPNPUMEPbI, CTPOUTb
BbICKa3blBaHUSI 1 OTPMLAHNSA BblCKa3blBaHUM

YMeHue onepmnpoBaTb NOHATUAMM: HaTyparbHOE YMCIIO,
NPOCTOE M COCTaBHOE YMCNO, AENMMOCTb HaTypanbHbIX
yucen, npusHakm OENUMOCTU, LEeroe 4YUCIo, MOoAyrb
yucna, obblkHOBeHHasd Apobb u gecatudHaa Opobb,
CTaHOapTHbIN  BMO 4YUCna, pauMoOHanbHOE  YMCIO,
nppauuoHasibHoe Y1ucro, apudmMeTU4ecKkun KBagpaTHbIn
KOPEHb; YMEHME BbINONHATL AENCTBUS C 4YuMcnamu,
CpaBHMBaATb W ynopsigoumBaTb u4ucna, NpeactaBndaATb
yucrna Ha KoOopAWHATHOM MPSIMON, OKPYrNATb 4UCNa;
yMeHMe gdenatb MNPUKMOKY W OUEHKY pesynbTaTta
BbIYMNCIEHUNA

YMeHvne onepupoBaTb MOHATUAMM: CTENeHb C LenbiM
nokasartenieMm, apumeTnyeckun KeagpaTHbIN KOPEHb,
MHorouneH, anrebpaudeckaa Opobb, TOXOECTBO;
3HAaKOMCTBO C KOpPHEM HaTypanbHOW cTeneHu 6orblue
e0VHULUbI; YMEHNE BbINOSHATbL pacy€Tbl N0 dhopMynam,
npeobpasoBaHus uenbix, APOBHO-paunoHarbHbIX
BbIp@XXEHUA W BbIPAXEHUN C KOPHAMW, pPasfnoXeHune
MHOro4YrieHa Ha MHOXWUTeNnu, B TOM 4uUcne C
ncrnonb3oBaHneMm @OpPMyn  pasHOCTU KBagpatoB W
KBagpaTa CyMMbl 1 pa3HOCTH

YmeHue onepupoBaTb NOHATUAMM: ymcnosoe
paBeHCTBO, YpaBHEHWE C OOHOW NepeMeHHOW, YNCNoBoe
HepaBEeHCTBO, HEPABEHCTBO C MEPEMEHHON; YMEHue
pewaTb NIMHENHbIE N KBaApaTHblE ypaBHEHMUs, APOBHO-




pauMoHarnbHble YpaBHEHUSI C OAHOWM NepeMEHHON,
CUCTEMbl OBYX JIMHEWHbIX YpaBHEHWW, JNHENHble
HepaBeHCTBa U WX CUCTEMbl, KBagpaTHble U ApOo6HO-
paunoHanbHbIe HepaBeHCTBa C OAHOW MEpPEMEHHON, B
TOM YuCre Npu pelleHnn 3agay nu3s apyrmx npeameTos u
NpaKTU4eCKnX 3ajav; yMeHue ncnonb3oBaTb
KOOPOMHATHYKO NPSAMYK0 W KOOPAWHATHYH MNOCKOCTb
Anst n306paxkeHnst peweHnn ypaBHEHNN, HEPABEHCTB U
cucTem

YMeHne onepupoBaTb MNOHATUAMWU: YHKUMSA, rpaduk
dyHKUMN, HYNu dyHKLMN, NPOMEXYTKMN
3HaKOMOCTOSHCTBA, NPOMEXYTKMU BO3pacTaHus,
ybbiBaHus, Haubonbliee W HavMeHbllee 3HayYeHus
YHKLMU; YMEHME onepupoBaTb MNOHATUAMM: MNpsMas
NPONOPLMOHASIbHOCTb, NMHenHas dyHKLMSA,
KBagpaTnyHas dyHKUMSA, obpaTtHas
nponopuMoHanbHoCcTb, napabona, runepbona; ymeHue
CTPOUTb rpadomKn OYHKLNIA, UCMONb30BaTb rpadoukn Ons
onpeaerieHnsa CBOMCTB NPOLIECCOB N 3aBUCUMOCTEN, AJ1S
peweHns 3agad 13 gpyrmx yvebHblx npeamMeToB U
peanbHOM >XWU3HW; YMeHWe BblpaxaTb ¢opMynamMmm
3aBUCMMOCTM MeXAy Benn4MHamm

YMeHune onepupoBaTb NOHATUSMN:
nocnenoBaTenbHOCTb, apumeTmnyeckas n
reomMeTpuyeckass nporpeccun; yMeHue WucCnosib3oBaTb
cCBOWCTBa nocnegoBaTenbHOCTEN, POPMYIibl CyMMbl U
obLlero yneHa nNpu peLleHnn 3agad, B TOM Ynicrne 3agad
N3 Opyrmx y4ebHblX NpeaMEeTOB N pearibHOM XU3HU

YMeHue pellaTtb 3agaun pasHbix TUMOB (B TOM YUcre Ha
MPOLUEHTbI, OONN W 4acTu, ABWXeHue, paboTy, LeHy
TOBApPOB N CTOMMOCTb MOKYMOK W yCnyr, Hanoru, 3agadu
n3 obnactn ynpaBrneHust NWUYHBIMU WU CEeMENHbIMU
dvHaHcamMK);  yMEeHMe  COCTaBNSATb  BblpaXKeHus,
YpaBHEHUSl, HepaBEHCTBA W CUCTEMbI MO YCINOBMIO
3agayn, uccnegoBatb  MOMYYEHHOE  PELUeHWE U
oLieHuBaTb npaBoonogobHOCTb Mony4YeHHbIX
pe3ynbTaToB

YMeHne onepupoBaTtb MOHATUSAMU: durypa, Touka,
OTPe30K, NpsiMas, nyd, foMaHas, yrosl, MHOroyrosnbHUK,
TPEYronbHWK, paBHOOEAPEHHbIN U PaBHOCTOPOHHUN
TPeyronbHUKW, NPAMOYrOSibHbIA TPEYronbHUK, MeanaHa,
BbuccekTpuca n BblCOTa TpeyronbHWKa,
YeTbIPEXYTONbHUK, napannenorpamMm, pomb,
NPAMOYrOSibHUK, KBaapaT, Tpaneuus; OKPYXXHOCTb, Kpyr,
KacaTenbHad; 3HaKOMCTBO C MPOCTPaHCTBEHHbIMU
durypamn; ymeHue pellatb 3agayu, B TOM 4ucne u3
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11

12

NOBCEAHEBHOW XM3HWU, HA HaXOXOEeHNEe reoMeTpUYeCcKmXx
BEMWYUH C NPUMEHEHNEM U3YYEHHBIX CBOWCTB churyp u
dhakToB

YMeHne onepupoBaTtb MOHATUSMU: PaBEHCTBO uryp,
paBeHCTBO  TPEYrofibHUKOB;  napannenbHOCTb W
NepneHanKynsapHOCTb MPSAMbIX, Yrofl Mexay MpsMbiMu,
nepneHaukKynsap, HaknoHHas, npoekuuns, nogobue
douryp, nogoObHble TPEYrofibHUKN, CUMMETPUS
OTHOCUTENBHO TOYKU U NPSIMOWN; YMEHME pacrno3HaBaTb
paBEHCTBO, CUMMETPUIO n nogobwe  curyp,
napannenbHOCTb M MNEePneHauKyNspHOCTb MPSMbIX B
OKpy>XatoLem Mupe

YMeHne onepupoBaTtb NMOHATUSIMU: ANWHA, PacCTosiHKE,
yron (BenuuMHa yrna, CUHYC W KOCUHYC Yyrna
TpeyrosbHUKa), Nrowaab; yMeHne oueHnBaTb pasmepbl
npegMeToB N OOBbEKTOB B OKPY>KaloLEeM MUPE; YMEHUe
NPUMEHSTb  POpMynbl  NepuMeTpa UK nnowaau
MHOrOYrofibHMKOB, ANMHbI  OKPY)XHOCTU W nfowaau
Kpyra, obbema npsIMOYronibHOro mnapannenenvneaa;

yMeHue NPUMEHATb NPU3HaKK paBeHCTBa
TPeyronbHUKOB, TEOPEMY O CYMME YrIOB TPeyronbHUKa,
Teopemy Mudparopa, TPUroHOMeTpuyeckune

COOTHOLLEHUS ANA BblMUCNEHUA [OfWH, PacCTOAHUN,
nnowiagen

YMeHne wun3obpaxatb nnockue  urypbl U UX
KOMOMHaUMK, MPOCTPaHCTBEHHbIE IUrypbl OT PYKU, C
MOMOLLBI YEPTEXHBLIX MHCTPYMEHTOB W 3SIEKTPOHHbLIX
CPeAcCTB N0 TEKCTOBOMY USIN CUMBOSIbHOMY OMUCAHMIO

13

14

15

YMeHne onepupoBaTb MOHATUMSIMU:  MPSIMOYrofibHas
cuUcTeMa KOOpAMHAT; KoopauHaTbl TOYKW, BEKTOP, CymMma
BEKTOPOB, NPOV3BEAEHNE BEKTOPA HA YNCIO, CKansipHoe
npousBeaeHNe BEKTOPOB, YMEHME  MCMoNb30BaTb
BEKTOPbl U KoopAMHaTbl AN NpeacTaBneHnst aHHbIX U
peleHnss 3agay, B TOM uYuUCNe U3 OpYrux Yy4deOHbIX
npeaMeToB 1 pearibHOWM XU3HU

YMeHne onepupoBatb MOHATUSIMU: CTONOMKOBbLIE W
KpyroBble avarpammbl, Tabdbnuupl, cpegHee
apudmeTmyeckoe, MeaunaHa, HanbornbLluee n
HaUMEHbLLEE 3Ha4YeHusi, pasmax 4ucnosoro Habopa;
yMeHune n3BrekaTb, MHTEpNpeTnpoBaTb "
npeobpasoBbiBaTb MHGOPMaUUIO, NPeacTaBfeHHY0 B
Tabnuuax n Ha gnarpaMmmax, oTpaxkaroLlyt CBOWCTBA U
XapakTepUCTUKN peanbHbIX MPOLEeCcCOB U SABMNEHWUMN;
yMEeHue pacrno3HaBaTb W3MEHYMBbIE BESIMYMHbI B
OKpY>KatoLLemM Mupe

YMeHue onepunpoBatb MOHATUAMW: CﬂyLIaIZHbIVI OfnbIT
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(cnyyarHbI  3KCNEPUMEHT), 3rieMeHTapHoe cobbiTue
(anemeHTapHbIN UCXoa) CryvYamHoro onbita, cryvyanHoe
cobbiTve, BEpPOSATHOCTb COObLITUSA; yMEHMEe HaxoauTb
BEPOATHOCTU  CnyyarHbIX COObITUMA B onbiTax C
PaBHOBO3MOXHbIMW  3fIeMEeHTapHbIMKM  COObLITUAMMU;
yMeHue pelwaTtb 3agays MEeTO4OM OpraHM30BaHHOMO
nepebopa M C Mcnonb3oBaHWEM MpaBuina YMHOXEHUS;
YMEHUe OLeHNBaTb BEPOSATHOCTU pearnbHbIX COBbITUIA K
SIBMIEHUI, MOHMMAaTb POSib NPAaKTUYECKN OOCTOBEPHbIX U
MarnoBEPOATHbIX COObITUA B OKpyXalolem Mmupe u B
XM3HW; 3HAKOMCTBO C MOHATMEM HE3aBUCUMbIX CODbLITUN;
3HAaKOMCTBO C 3aKOHOM 60SbLIMX YUCEN U ero Posbio B
MacCCOBbIX ABNEHUAX

YMeHune BbIbMpaTbh NOAXOAALWNNA U3YYEHHbBIN MEeTOA ANS

peweHnd 3aauun, npmnBoAUTb npumMepbl
MaTeMaTn4eCKmnx 3aKOHOMepHOCTeVI B Tnpwuwpoae u
XNU3HWN, pacno3HaBaTb nposaBJieHNE 3aKOHOB

MaTemMaTMKMu B WCKYCCTBE, ONUCbIBaTb OTAESNbHbIE
Bblgawolwmeca pesynbtaTbhl, [MOMY4YEHHbIE B XoAe
pasBUTUA MaTEMaTUKM Kak Hayku, NPUBOAUTL NMpUMepHbI
MaTemMaTU4eCKMX  OTKPbITUW WU UX  aBTOPOB B
OTEYEeCTBEHHOM N BCEMUPHOM NCTOPUU




NEPEYEHb 3JIEMEHTOB COOEPXAHWUA, MPOBEPAEMbBIX HA O3
NO MATEMATUKE

Kop NMpoBepseMbIn 3NeMeHT coaepXaHus
1 Yncna v Bbl4MCHEHUS
11 HatypanbHble n uenblie yucna. lNpusHaku OenuMocTu LernbixX
yucen
12 OBbIKHOBEHHbIE N AECATUYHbIE APOOU, NPOLEHTbI, DECKOHEYHbIE
nepuogmnyeckme apobu
13 PauuoHanbHble 4ucna. Apudmetnyeckme  onepauum  C
pauMoHanbHbIMU YMcramm
14 ﬂe?lCTBMTeanble yucna. Apudmetndeckme onepauum  C
OENCTBUTENbHBIMU YMCIIamMu
15 MpnbNMxKEHHbIE BbIYMUCNEHMS, npaBuna OKPYrIeHUs, NPUKNAKa U
OLleHKa pesynbTaTa BblYUCIEHUN
2 Anrebpanyeckme BblipaxeHus
2.1 ByKkBeHHble BblpaXeHUs1 (BblpaXKeHUs1 C NepeMeHHbIMN)
50 CteneHb C LenbiM rokasatenem. CteneHb C pauynoHasnbHbIM
nokasatenem. CBoMCTBa CTEMNEHN
2.3 MHorouneHsbl
2.4 Anrebpanyveckas opobb
55 ApudmeTnyeckmin KopeHb HaTtypasibHOM CTeneHxu. Hencteua ¢
apudPMeTUYECKNMU KOPHAMM HaTyparibHOW CTENeHN
3 YpaBHEHNA N HEpaBEHCTBaA
3 1 Llenble wu ﬂ,pO6H0-paLl,liIOHa.l'leble ypaBHeHus1. Cucrtembl wu
COBOKYMHOCTW YpaBHEHWUN
39 Llenble n gpobHo-pauuoHanbHble HepaBeHcTBa. CUCTEMbI U
COBOKYMHOCTUN HEPABEHCTB
3.3 PelleHne TekCToBbIX 3a4a4
4 YucnoBble nocnegoBaTenbHOCTU
41 |_|OCJ'Ie,EI,OBaTeJ'IbHOCTVI: crnocobbl 3agaHus
nocnegoBaTenbHOCTEN
4.0 ApudmeTndeckas M reomeTpudeckas nporpeccun. dopmyna
CINOXHbIX NPOLIEHTOB
5 PyHKUNM
®PyHKUMA, cnocobbl 3agaHua  yHKUMKU. [paduk  YHKUMK.
O6nacTb onpeaeneHns N MHOXeCTBO 3HaYeHUn pyHKumn. Hynm
51 dyHKUMK.  TIpOMEXYTKM  3HaAKOMOCTOAHCTBA.  [pomexyTku
MOHOTOHHOCTU (PYHKUMU. MakCuMyMbl 1 MUHUMYMbl GOYHKLIUW.
Hanbonbliee W HaumMmeHbllee 3HayeHue PyHKUuM Ha
NPOMeXyTKe
6 KoopanHaTbl Ha NPsiMOU 1 MNIOCKOCTU




6.1

KoopaunHaTHas npsimas

6.2 [ekapToBbl KOOpAMHATLI HA NSIOCKOCTU
7 [eomeTpusi

71 ["eomeTpuyeckme purypsl 1 nX CBOMCTBa

7.2 TpeyronbHUK

7.3 MHoOroyronbHuKu

7.4 OKpY>XHOCTb U Kpyr

7.5 N3mepeHne reoMeTpuyeckmx Berm4mH

7.6 BekTopbl Ha NNOCKOCTU
8 BeposTHOCTb U cTaTUCTUKa

8.1 OnuncatenbHaga cTaTucTuka

8.2 BeposiTHOCTb

8.3 KombuHaTopuka

8.4 MHoxecTBa

8.5 "padbl
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