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NOACHUTENBbHASA 3AMMUCKA

eomeTpua Kak OOMH M3 OCHOBHbIX pas3fernoB LUKOMbHOW MaTeMaTuKu,
UMEIOLLNIN CBOEN LENbIo 0becneynTb M3ydeHne CBOMCTB U pa3MepoB couryp, mx
OTHOLIEHNUA U B3aWMHOE pacrnofioXKXeHne, OnupaeTca Ha JOrMyeckylo,
AokasaTenbHyl JiMHWMK. LIeHHOCTb M3y4YeHus reoMeTpun Ha ypoBHE OCHOBHOIO
obuiero obOpasoBaHua 3aknw4aeTcss B TOM, 4YTO oObyvarowmincs ydmTcs
npoBOaMUTb AokasaternbHble paccyxaeHus, CTpOUTb norunyeckme
YMO3aKMtio4YeHnsi,  JokKasblBaTb  MCTUHHbIE  YTBEPXOEHUA U CTPOUTb
KOHTPNPUMEPBI K JTOXHbIM, MPOBOAUTL PACCYXXAEHUA «OT MPOTUBHOIO», OTNMYaTh
CBOMCTBa OT NpU3HaKoB, (hopmynuposaTb obpaTHble yTBEPXKOEHMS.

BTopon uenbio M3yvyeHus reoMeTpum SABNSIETCS MCMNONb30oBaHME €€ Kak
WHCTPYMEHTA MpU pelleHnn Kak mMaTemMaTUyecKux, Tak U npakTUdeckux 3agad,
BCTpeYarLwwmxcss B peanbHoW >xu3Hu. OOyyalowminca [OMMKEeH HayyuTbCs
onpeaennuTb reomMeTpuyeckyto urypy, onucatb CrioBamu OaHHbIN YEePTEX UNu
PUCYHOK, HauWTW nnowagb 3eMeSibHOro yvacTtka, paccymtaTb Heobxoonmyto
ONUHY ONTOBOSIOKOHHOrO Kabens wnu Tpebyemble pasmepbl rapaxa Aans
aBTomMOOMNA. 3OTOMYy COOTBETCTBYET BTOpasi, BblYMCNUTENbHAA JIMHUA B
n3yyeHmn reomeTpumn. [lpy peweHuM 3agad nNPaKTUYEeCKOro Xapakrepa
oby4varLmmncsa yuynTca CTpouUTb MatemMaTuyeckne Moaenu peasnbHbIX XXU3HEHHbIX
CUTyauun, nNpoBOAMTb BbIYMCIIEHUS M OLEHMBATb aAeKBaTHOCTb MOSYyYEeHHOro
pesynbTaTa.

KpanHe BaXHO NOOYEpPKMBATL CBA3W reoMeTpum C gpyrumm y4ebHbiMu
npegMeTamn, MOTUBMPOBATbL WUCMOMb30BaTb OMpeaeneHns reomeTpudeckmnx
duryp n MOHATUW, OEMOHCTPUPOBATb MNPUMEHEHUE MOSIyYEHHbIX YMEHUN B
dusmke N TexHuke. BTN CBA3N Hauboree ApKO BUAHbI B TeMax «BekTopbly,
«TpuroHomeTpuyeckne cooTHoweHnsay, «MeTtog koopanHaT» K «Teopema
Mndparopay.

YyebHbIn Kypc «['eomeTpusi» BKIOYaEeT criedylolme OCHOBHble pasfesbl
cogepxaHusa: «leomeTpuyeckne durypbl M ux cBouctear», «WamepeHune
reoMeTpudecknx BenuunHy», «[lekapToBbl KoopauMHATbl Ha  MIIOCKOCTUY,
«BekTopbi», «[BMxeHna nnockoctny, «MpeobpasoBaHnsa nogodus».

Ha u3ydeHne yyebHoro kypca «l'eometpusa» otBogutca 204 vaca: B 7
knacce — 68 yacoB (2 4yaca B Hefgenw), B 8 knacce — 68 vacoB (2 4yaca B
Hegent), B 9 knacce — 68 yacos (2 Yyaca B HeZento).



COOEPXAHUE OBYYEHUA
7 KINACC

HayanbHble nNOHATMS reoMmeTpuun. Touka, npsiMas, OTPe3OoK, Nyd. Yron.
Bugbl yrnos. BepTukanbHble n cMexHble yribl. buccektpuca yrna. JlomaHas,
MHOrOYrofbHuK. [NapannensbHOCTb 1 NepneHanKyNSPHOCTb NPSMbIX.

CummeTpuyHble durypbl. OCHOBHble CBOWCTBA OCEBOWM CUMMETPUMN.
[MpymMepbl CUMMETPUN B OKpYXaroLem Mupe.

OcCHOBHblIE MOCTPOEHUS C MOMOLLBIO LIMPKYIS U JIMHENKU. TpeyrofibHuUK.
BbicoTa, MmeaunaHa, buccekrpuca, nx CBOMCTBA.

PaBHOGeOpEeHHbIN 1 PaBHOCTOPOHHUA  TPEYronbHUKW. HepaBeHCTBO
TPeyrosibHuKa.

CeonctBa n npusHaku paBHobegpeHHOro TpeyronbHuka. [lpusHakm
paBeHCTBa TPeYroflbHUKOB.

CeonctBa W Npu3Haku napanfenbHblx npsambix. Cymma  yrrnos
TpeyronbHuKa. BHelHWe yrnbl TpeyrosibHuKa.

[MpsMOyronbHbIN - TpeyronibHUK. CBOWCTBO MeguaHbl  MPSIMOYrOSfibHOro
TpeyroribHMKa,  NPOBeAEHHOW K  runoTeHy3e. [lpu3Hakm  paBeHCTBa
NPAMOYroSibHbIX TPEYroSIbHUKOB. [1pAMOYronbHbIN TPeYyrosibHUK ¢ yrinom B 30°.

HepaBeHcTBa B reoMeTpun: HEpPaBEHCTBO TPeYyrorfibHUKa, HepaBeHCTBO O
ASiMHe nomMaHon, Teopema o 6onbliem yrine n 6onbllen CTOpoHe TPeyrosibHUKA.
[MepneHauKynap 1 HakNnoHHas.

[eomeTpnyeckoe MecTO ToOdYek. bwuccekTpuca yrma wn cepeauHHbIN
nepneHanKynsp K oTpesKy Kak reomeTpuyeckne Mecrta TOYeK.

OKpy>XHOCTb W Kpyr, Xxopga W awameTp, uX cBouctea. BsammHoe
pacrnonoXeHne OKPY>XHOCTU U nNpsMon. KacatenbHasa u cekyliasa K OKPY>XHOCTW.
OKpyXHOCTb, BMNMCaHHas B Yyron. BnvcaHHaa W onucaHHas OKPY>XHOCTU
TPeyronbHuKa.

8 KINACC

UeTblpéxyronbHukn. [Mapannenorpamm, ero npu3HakMm W CBOWCTBa.
YacTHble cnyyau napannenorpaMmmoB (MPsiIMOYrofnibHUK, pomM6, KBagpaT), UX
npu3HakKM WM CBOWCTBA. Tpaneuusi, paBHOOOKkas Tpaneuusi, €€ CBOWCTBA M
npusHaku. NpsamoyronbHasa Tpaneuus.

MeToa yaBoeHnsa meamansbl. LieHTpanbHasa cummeTpus. Teopema Paneca u
Teopema O NPonopLMOHasibHbIX OTpe3Kax.

CpegHue nuHum TpeyrosibHUKa 1 Tpaneuunn. LieHTp Macc TpeyronbHuKa.

Mooobue TpeyronbHUKOB, KoadduumeHt nogodua. lMpusHakm nogobus
TpeyronbHuKoB. MNpumeHeHne nogobusa Npu peleHmm NpakTUYecknxX 3agay.

CeovictBa nnowagen reometpudeckux duryp. dopmynbl Ans nnowagu
TpeyronbHvKa, napannenorpamma, pomba u Tpaneuun. OTHOWEHWE nrowagen
nogo6HbIX douryp.

BbluncneHune nnowagen TpeyronbHUKOB M MHOFOYrOSIbHUKOB Ha KreTyaTon
Oymare.

Teopema [Mudparopa. lNpumeHeHne Teopembl [ludparopa npu pelueHuun
NPaKTUYECKMX 3aau.



CWHyC, KOCWMHYC, TaHreHC OCTpOro yrna npsAMOYrofibHOro TpeyrosibHuKa.
OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO. TpPUroHOMETpUYECcKne qYyHKLUK
yrnos B 30, 45 n 60°.

BnucaHHble 1 UeHTpanbHble Yribl, Yron Mexay KacaTenbHOW U XOpOOoW.
Yrnel  Mexgy —xopdamMu M cekywumu.  BnucaHHble M onucaHHble
YeTbIPEXYronbHUKN. B3anmHoe pacnonoxeHne OBYX OKpyxHocTen. KacaHue
oKkpyxHocTen. ObLme kacaTefbHble K ABYM OKPYXXHOCTSAM.

9 KIIACC

CuHyc, kocuHyc, TaHreHc ymoB oTr 0 pgo 180°. OcHoBHOe
TPUrOHOMETpUYECKOE TOXAECTBO. POpMYIblI NPMBEAEHUS.

PeweHne TpeyronbHMKoB. Teopema KOCMHYCOB W Teopema CUHYCOB.
PeweHne npaktnyeckux 3agady C WUCMNONb30BaHWEM TeOpPeEMbl KOCUHYCOB U
TEOpPEMbI CUHYCOB.

MpeobpasoBaHune nogobus. NMNogobue cooTBETCTBEHHbLIX 3NIEMEHTOB.

Teopema O npousBedeHUM OTPE3KOB XOoph, TeopeMbl O MNpousseneHUn
OTPE3KOB CEKYLLMX, TEOPEMA O KBagpaTe KacaTenbHON.

Bektop, A4nuHa (Mogynb) BEKTOpa, COHamnpaBrfieHHble  BEKTOPbI,
NPOTUBOMOMOXHO  HaMnpaBrfieHHble  BEKTOpbl, KOMSIMHEAPHOCTb  BEKTOPOB,
paBEeHCTBO BEKTOPOB, onepaunn Hag Bektopamun. PasnoxeHune BekTtopa no ABym
HekonnuHeapHbiM BekTopaMm. KoopauHaTtel BekTopa. CkanspHoe npousseneHune
BEKTOPOB, NPUMEHEHME ANS HAXOXAEHUS ANVH U YrI0B.

[ekapToBbl KOOPAMHATLI Ha MIIOCKOCTU. YpaBHEHNSA NPAMON U OKPY>XHOCTH
B KOOpAMHaTax, nepecevyeHne okpyXHocTen u npsamMblix. Metoa koopamHaTt n ero
NPUMEHEHMNE.

[MpaBunbHble  MHOroyronbHUKW. [OnuHa  okpyXHocTu. [pagycHas wu
pagvaHHas Mepa yrna, BbldMCNeHune ONWH Oyr OKpy)XHocTen. nowanb Kpyra,
CEKTOpa, CermMeHTa.

[ABMXEHUS NNOCKOCTU U BHYTPEHHUE CUMMETPUN ouryp (drnemMeHTapHble
npegcrasneHns). NapannensHbin nepeHoc. NoBopoT.



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

JINYHOCTHDbIE PE3YJIbTATbI

JInyHOCTHbIe pe3ynbTaTbl OCBOEHUS MporpamMmmbl  y4ebHOro Kypca
«"eomeTpua» xapakTepusyrTcs:

1) naTpuoTnyecKkoe BocnutTaHue:

NPosiIBfIEHMEM UMHTepeca K MNPOLSIOMY W HacTosAWeMYy pPOCCUNCKON
MaTeMaTuKW, LEHHOCTHbIM  OTHOLUEHMEM K  OOCTMXKEHWAM  POCCUNCKUX
MaTemMaTMKOB N POCCUMCKOM MaTeMaTMYEeCKOW LUKOSIbl, K UCMOMb30BAHUID 3TUX
OOCTWXKEHUN B APYrnxX HayKax v NpuknagHbix cgepax;

2) rpaxxpaHcKoe U AyXOBHO-HpPaBCTBEHHOE BOCNUTaHUe:

rOTOBHOCTbIO K BbINOSTHEHNIO 00SA3aHHOCTEN rpaxgaHMHa u peanusaunmn ero
npas, nNpeacTaBfneHMEM O MaTeMaTUYeCcKMx OCHoBaX (OYHKLWMOHMPOBAHUSA
pasnu4YHbIX CTPYKTYP, ABMAEHUA, Npoueayp rpaxgaHckoro obuiecrtea (Hanpumep,
BbIGOPbI, ONPOCHI), FOTOBHOCTBLIO K OOCY>KAEHUIO 3TUYECKNX NPOBIeM, CBA3aHHbIX
C MPaKTU4ECKUM MNPUMEHEHNEM [OOCTUXKEHUA HayKW, OCO3HAHMEM BaXKHOCTU
MOpPanbHO-3TUYECKUX MPUHLMIMOB B AEATESNTbHOCTN YYEHOIO;

3) TpyaoBOe BOCnUTaHue:

YCTAaHOBKOM Ha aKTMBHOE Yy4yacTue B peleHUn npakTUYecknx 3agad
MaTtemMaTM4eCKON HanpasfeHHOCTU, OCO3HAHWEM BaXXHOCTU MaTemMaTU4eCcKoro
obpasoBaHus Ha NPOTSHKEHUN BCEW XU3HM ANS YCNEeWwHONn nNpodeCcCMOoHarbHOM
OEATEeNbHOCTN N pa3BUTUEM HEeOBXOAUMbIX YMEHWW, OCO3HaHHbIM BblIGOPOM W
NOCTPOEHNEM MHAMBUAYASTbHOM TpaekTopun obpasoBaHUs U XU3HEHHbIX MiaHOB
C YY4ETOM NIUYHbIX MHTEPECOB N 0OLLECTBEHHbIX NOTPEBOHOCTEN;

4) acTeTMYecKoe BOCNUTaHMe:

CMOCOOHOCTLID K 3MOUMOHaANbHOMY W 9CTETMYECKOMY  BOCMNPUATUIO
MaTtemaTuyecknx OObEKTOB, 3aJad, peLleHun, pacCyXOeHUN, YMEHU BUOETb
MaTeMaTnyeckme 3akOHOMEPHOCTU B UCKYCCTBE;

5) LEHHOCTN Hay4YHOro NO3HaHus:

OpyveHTaumMen B [OEATENIbHOCTU Ha COBPEMEHHYID CUCTEMY Hay4HbIX
npegcrasneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTHAX Pas3BUTUSA YeroBeka, Npupoabl
n obwectBa, NOHMMAHMEM MaTEMATMYECKON Haykn Kak cdepbl YerioBe4ECKOM
AEeATeNIbHOCTU, 3TanoB €€ pa3BUTUS N 3HAYMMOCTUN AS1S pa3BUTUS LUBUNN3aLmK,
oBrageHMeM s13blIkOM MaTeMaTUKN U MaTeMaTUYECKOWN KyNbTypon Kak CpeCcTBOM
NO3HaHWSA Mupa, OBfaeHWeM MPOCTENLMMWN HaBblkaMW WUCCNeLoBaTENbCKOM
OEeATENbHOCTY;

6) ¢m3nyeckoe BocnuTaHue, hopMmmpoBaHue KyJribTypbl 340POBbA U
3MOLUMOHaNbHOro 6narononyy4ums:

rOTOBHOCTbIO MPUMEHATb MaTtemMaTuyeckune 3HaHuUS B MHTepecax CBOEero
300pOBbs, BedeHus 300poBoro  obpasa  KM3HM  (30OPOBOE  MUTaHMe,
cbanaHCUpoBaHHbIN pPeXUM 3aHATUA WU OTAbIXa, perynspHaa dusndeckas
aKTUBHOCTb), C(OOPMMPOBAHHOCTLID HaBblka pedyriekcun, npuaHaHMeMm CBOEro
npaBa Ha OLWKNOKY 1 TaKOro e npasa ApYroro YenoBeka;

7) akonornyeckoe BocnutaHue:



OpuWEeHTauuen Ha MNpUMEHEHME MaTeMaTUYECKUX 3HAHUW ANs pelleHus
3agad B obnactn coOXpaHHOCTU OKpyKatoLen cpeabl, NiaHMpoBaHUS NMOCTYMNKOB
N OLEHKM MX BO3MOXHbIX MOCMEACTBMA ON1S1 OKpYXKaloLen cpebl, OCO3HaAHMEM
rnobanbLHOro xapakrepa 3KosIorm4ecknx Npobrem n nyTen Ux peLleHus;

8) apanTaums K N3MEeHALWMUMCA YCITOBUAM CoLManbHON U NPUPOAHON
cpeAbl:

rOTOBHOCTbIO K OEWUCTBUAM B YCIOBUAX HeonpeaenéHHOCTU, MOBbILLEHUIO
YPOBHS CBOEN KOMMETEHTHOCTU 4Yepe3 MNPaKTUYECKyl AOesATEeNbHOCTb, B TOM
ynucne ymMeHme yunTtbCca Yy Opyrux nwogen, npuobpetatb B COBMECTHOM
AEeATENbHOCTU HOBbIE 3HAHWUSA, HABbIKM U KOMMNETEHLMU N3 ONbiTa OPYIUX;

HeobxoaMMoCTbio B (OPMMPOBAHUM HOBbIX 3HaHWKW, B TOM 4uche
dopmynupoBaTb UOEWN, NOHATUS, rMNOTE3bl 06 0ObEKTax U SABMEHUNAX, B TOM
yncne paHee HEU3BECTHbIX, OCO3HaBaTb AedUUNTbI COOCTBEHHLIX 3HAHUN U
KOMNETEHTHOCTEN, NNaHNpoBaTb CBOE pa3BUTUE;

CnoCcoBHOCTLIO  OCO3HaBaTb CTPECCOBYH  CUTyauuio, BOCMpUMHMMAaTb
CTPECCOBYID CUTyaLMIO KaK BbI30B, TPeOYHOLMIA KOHTPMEpP, KOppeKTUpoBaTb
NPUHMMaeMble peLLUEHNa N OencTBuda, opMynMpoBaTb M OLEHMBATb PUCKU W
nocnencTens, GopMmpoBaTh OnMbIT.

METAMNPEOMETHbIE PE3YJIbTATDI
MNo3HaBaTenbHbIe yHUBepcanbHbie y4e6Hble AeCTBUSA

BasoBble nornyeckue AencTBuUN:

e BbISIBNIATb U XapaKTepu3oBaTb CyLLECTBEHHbIE MPU3HAKN MaTEMaTUYECKUX
OObEKTOB, MOHATWMIA, OTHOLUEHWA MeXOy MOHATUAMK, POPMYMPOBaTb
onpefeneHna  MNOHATUW, YCTaHaBNUBaTb  CYLWIECTBEHHbIN  MNPU3HaK
knaccudumkaummn, ocHoBaHUA aANs 060OLLEeHUs N CpaBHEHUs, Kputepuu
NPOBOANMOrO aHanm3a;

e BOCMpUHUMATb, opMynupoBaTb W npeobpas3oBbiBaTb  CYXAEHUS:
yTBEPAUTENbHBIE N OTpULATEnbHble, eAVHUYHbIe, YacTHble U obuine,
YCMOBHbIE;

e BbISBMATbL  MaTeMaTMyeckMe  3aKOHOMEPHOCTW,  B3aMMOCBS3NM W
npoTuBoOpeYnss B dakTax, [AaHHbIX, HabMNOAEHUAX U YTBEPXKOEHUSX,
npegnaratb  KpuTepun  ONS  BbISIBIEHWST  3aKOHOMEPHOCTEW U
NPOTMBOPEYUN;

e [enaTb BbIBOAbl C WCMOMb30BAaHMEM 3aKOHOB FOMMKWU, AEOYKTUBHbLIX WU
MHOYKTUBHbBIX YMO3aKNYeHW, yMO3aKIToYeHI NO aHanoruu;

e pasbupaTb JoKasaTenbCTBa MaTeMaTUYECKNX yTBEPXKOEeHUN (MpsMble 1 OT
NPOTUBHOrO), NPOBOANTL CaAaMOCTOSTENbHO HECNOXHble AoKasaTenbCTBa
MatemaTMyecknx (akToB, BbICTpamBaTb aprymeHTauuioo, npuBoaUTb
npUMeEpPbl U KOHTpAPUMEPbI, 060CHOBLIBaTb COBCTBEHHbIE paCCYyXOeHUs;

e Bblbupatb cnocob pelleHnss y4yebHOM 3agaym (CpaBHMBATb HECKOSbKO
BapuaHTOB pelleHns, BblbupaTb Hambonee noaxoasWmnm C  YY4ETOM
CaMOCTOATENIbHO BbIAESNEHHbBIX KPUTEPUEB).

BasoBble nccneagoBartenibckue AeNCTBUA:



MCNoNb30BaTbh BOMPOCHI Kak MCCreaoBaTenbCKUA MHCTPYMEHT MO3HaHUS,
dopmynupoBaTb BOMPOCHI, UKCUpPYOLLME MpOoTUBOpeYne, npobnemy,
CaMOCTOSATENbHO YyCTaHaBNMBaTb WCKOMOE W [OaHHoe, opMMpOBaTb
rmnoTesy, apryMeHTMpoBaTb CBOK MNO3ULINIO, MHEHWE;

NPOBOAUTL MO CaMOCTOSITENbHO COCTaBMEHHOMY MMnaHy HECMNOXHbI
SKCMNEPUMEHT, HebonblWwoOe  uccrnegoBaHMe MO YCTAHOBMNEHUIO
ocobGeHHOCTEN MaTemMaTMyeckoro obObekTa, 3aBUCUMMOCTEN OOBLEKTOB
mMexay cobown;

camocToATenbHO  hopmynupoBaTb  000OLWEHMA M BbIBOAbl MO
pesynbTaTaM nNpPoOBEeAEHHOro HabniaeHus, uccrnegoBaHusl, OueHuBaTb
[OCTOBEPHOCTb MOJSTYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LWEHWIA;
NPOrHO3MpoBaTb BO3MOXHOE pa3BMTME Mpouecca, a Takke BblaBuraTb
NpeanosioXXeHnsl 0 ero pasBmUTUM B HOBbIX YCITOBUSIX.

PaboTa ¢ nHdopmauuen:

BbISIBNATb HEOOCTAaTOYHOCTb M U3ObLITOYHOCTb WMHOPMaUUK, AaHHbLIX,
HeobXoaANMbIX AN peleHns 3aaaqu;

BblbupaTb, aHanmMsanpoBaTb, CUCTEMATU3UMPOBaTb W WHTEPnpeTUpoBaTb
NHOpMaLMIO pasnUYHbIX BUOOB 1 (hopM npeacTaBrneHns;

BblOMpaTe opmy npeacTaBneHus WMHgopmauum u  UnnocTpupoBaTb
pellaemMble 3afjayn cxemamu, guarpammamu, WHOW rpadoukon u ux
KoMOUHaLUuaMu;

oueHMBaTb HaALEXHOCTb MH(opMauun Mo KpUTEPUAM, NpenroKeHHbIM
yumtenem unm cpopmynimpoBaHHbIM CaMOCTOATENBHO.

KOMMyHI/IKaTVIBHbIe YHUBepcalnbHbIe yqe6|-|b|e OencTBus:

BOCNPUHUMATbL W  POPMYyNMpoOBaTb CYXOEHUS B COOTBETCTBUM C
YCNOBUSIMU U LensiMy OBLLEeHNd, SICHO, TOYHO, rPaMOTHO Bbipa)aTb CBOHO
TOYKY 3pEHUS B YCTHbIX U MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUS NO
X0o4y pelleHus 3agayun, KOMMEHTUPOBATL NOSTyYEeHHbIN pe3ynbTar;

B xode obcyxaeHuss 3agaBaTb BOMPOCHI MO cyulecTBy obcyxaaemon
TeMbl, Npobremsbl, pellaeMon 3agayu, BbiCKasbiBaTb MAEWN, HALENEHHbIe
Ha NMOWCK peLUeHus, CONOCTaBNSATb CBOU CYXXOEHUSI C CYXXOAEHUSMU OpYruxX
y4yaCTHUKOB Amanora, obHapyxuBaTb pasnuvyve M cXoOcTBO MO3VLUNA, B
KOoppeKkTHon coopMme hopMynnpoBaTh pa3HOrfiacusi, CBOM BO3paXXeHus;
npeacTasnaTb  pesynbTaTtbhl  pelweHns  3agadun,  3KCNepuMeHTa,
nccnegoBaHUs,  MpPOeKTa, CaMOCTOATENbHO  BblbupaTb  dhopmart
BbICTYMNSIEHMS C Y4ETOM 3aJad npes3eHTauum n ocobeHHocTen ayautopuu;
NOHMMaTb n ncnonb3oBaTb npenmyLiecTea KOMaHOHOM n
nHanBMayanbHOM paboTbl MNpU  peleHUn y4ebHbIX MaTeMaTU4eCKUX
3agav;

NPUHUMAaTL Lefnlb COBMECTHOW AesATEeNbHOCTH, NIiaHMpoBaTb OpraHM3aumio
COBMeCTHOW paboTbl, pacnpefensatb Buabl paboTt, [oroBapuBaTbCH,
obcyxaaTtb npouecc n pesynstat paboTbl, 0606WaTb MHEHUST HECKOSBbKUX
noaen;

yyacTBOoBaTb B rpynnoBbiXx dopmax pabotel (0bcyxaeHusi, obmeH
MHEHUSMW, MO3roBble LUTYPMbl U APYrue), BbINOMHATL CBOKO YacTb paboThl
N KOOPOWHMPOBATbL CBOM [OEUCTBUA C APYTMMU YrieHaMyn KOoMaHAbl,



OLEeHMBaTb KayeCTBO CBOEro BkMaga B 0OLWMIA NPoAyKT MO KPUTEPUSIM,
CPOPMYNMPOBAHHBIM Yy4aCTHUKaMK B3anMoOeNCTBUS.

PerynsTuBHble yHuBepcanbHble y4eOHble JeACTBUSA

CamoopraHusauums:

e CaMOCTOATENIbHO COCTaBMATb MNfiaH, anropuTM peLleHns 3agadn (Mnm ero
YyacTb), BblOMpaTb CNOCOO peleHus ¢ Y4ETOM UMEKLLMXCH PEeCcypCcoB U
COBCTBEHHbBIX BO3MOXHOCTEW, apryMEHTUpOBaTb W KOPPEKTUPOBATb
BapuaHTbl peLleHnin C yY4ETOM HOBOW MHGPOpMaLIUN.

CaMOKOHTpPOSIb, 3MOLMOHaNbHbIA UHTENJEKT:

e Bnagetb cnocobamm CcamMOMpOBEPKM, CaAMOKOHTPOMSA npouecca W
pesynbTaTa peleHnss MaTeMaTUYeCcKon 3aauu;

e npeaBnaeTb TPYAHOCTWU, KOTOPbIE MOTYT BO3HUKHYTb MNPU pPELUEHUN
3agayn, BHOCUTb KOPPEKTMBbI B [O€ATENbHOCTb Ha OCHOBE HOBbIX
006CTOATENBLCTB, HANOEHHbIX OLINMBOK, BbISIBIIEHHbLIX TPY4HOCTEN;

e OLEHMBaTb COOTBETCTBME pe3yNnbTaTta AeATeNbHOCTM NOCTaBNEHHON Lienn
N YyCNOBUSIM, OOBbACHATE NPUYMHBI JOCTMXKEHUSA UM HEAOCTMXKEHUS Lenw,
HaxoAuTb OLWNOKY, AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

NMPEOMETHbBIE PE3YJIbTATDI

K koHUy o6yyeHuss B 7 kKnacce obyyawowmncsa nonyuut cnegywoume
npegMeTHble pe3ynbTaThl:

Pacno3HaBaTb Wu3yyeHHble reomeTpuyeckne urypbl, onpeaenstb ux
B3aMMHOe pacrosioXeHue, nsobpaxartb reomeTpudeckne urypbl, BbIMOMHATb
yepTeXmn no ycrnoBuo 3agayn. M3mepsTe NUHEWHble U YrioBble BENTUYUHLI.
PewaTb 3agaym Ha BbluMCiEHNE ONIMH OTPE3KOB U BENUYUH YIIIOB.

[denaTtb rpybylo OUEHKY JIMHEWHbIX W YrfoBbIX BENWYUH NpegMeToB B
peanbHOW XMU3HU, pPasMepoB MPUPOOHbLIX 06bekToB. PasnnyaTtb pasmMepbl 3TUX
0ObEKTOB MO NOPAAKY BENMUYUHDI.

CTpouTb YepTexXn K reoMeTpudeckum 3agadvam.

[Monb3oBaTbCA nNpuU3HakamMn paBeHCTBA TPEYroribHUKOB, WCMNOSb30BaTh
NPU3HaKn 1 CBONCTBA paBHOOEAPEHHbIX TPEYrofIbHUKOB NPU PeLLUeHnn 3aaav.

[MpoBOAUTL fIOrMYecKne pacCy>KAeHUs ¢ UCNOoSIb30BaHMEM reOMeTPUYECKNX
Teopem.

[Monb3oBaTbCA MNpu3HaKaMy paBeHCTBa MPSAMOYrOSibHbIX TPEYrosibHUKOB,
CBOMCTBOM  Me[uaHbl, TMPOBEAEHHOM K T[UMNOTEHy3e  NPSIMOYrOfibHOro
TPEYrosibHUKa, B pPeLIEeHNN reoMeTpUYecknx 3agad.

Onpependate napanfenbHOCTb MPAMbIX C  MOMOLLbLI  YrfoB, KOTOpble
obpasyeT ¢ HMMK cekywas. OnpenenaTb NapannenbHOCTb NPAMbIX C MOMOLLbLHO
paBeHCTBa PacCTOAHUM OT TOYEK OQHOW NPSMOKN 0 TOYEK APYron NPSIMOMN.

PewaTb 3agaym Ha knetyaTon bymare.

MpoBOAUTEL BbIYMCEHUA U HAXOAWUTb YUCHOBbIE U OYKBEHHble 3HAYeHUs
YINOB B reOMEeTpPUYEecCKUX 3ajayax C MCMNoSib30BaHMEM CYMMbl  YrIiOB
TPEYrosibHUKOB U MHOrOYrofibHUKOB, CBOWCTB YrroB, 0Opa3oBaHHbLIX MNpu



nepecedeHnn ABYX NapannesibHbIX MpsMbIX cekywen. PelwwaTtb npakTtudeckue
3aa4n Ha HaxoXaeHue yrroB.

Bnagetb NOHATMEM reoOMeTpuyecKoro MecTta Toyek. YMeTb onpefensitb
BuccekTpucy yrna W cepeavHHbIA  NepneHaukynap K OTpe3Ky  Kak
reoMeTpuyeckme mecra Todek.

dopmynupoBaTtb onpeaeneHnss OKPYXHOCTU U Kpyra, Xopdbl U guametpa
OKPYXXHOCTW, MNOMb30BaTbCA WX CBOMCTBaAMU. YMETb MNPUMEHSATb 3TU CBOMCTBA
npw peLleHnn 3agau.

BrnageTb NOHATMEM OMMCaAHHOM OKOMO TPEeYrofibHUKa OKPYXHOCTU, YMETb
HaxoauTb €€ ueHTp. [Monb3oBaTbCca hakTamm O TOM, YTO OUCCEKTPUCHI YrioB
TpeyronbHUKa MnepecekawTcs B OLHOMW TOYKE, U O TOM, YTO CepeauHHble
nepneHauKynspbl K CTOPOHaM TPEYrosibHUKa nepecekatoTcs B OAHOW TOYKE.

BrnageTb NOHATMEM KacaTesibHOM K OKPY>XXHOCTU, NOSb30BaTbLCHA TEOPEMOWN O
nepneHAnKynapHOCTU KacaTenbHOW 1 paguyca, NPoBESEHHOMO K TOYKE KacaHus.

[Monb3oBaTbCs  MPOCTENLLMMMU reoMeTpu4eckumm HepaBeHCTBaMMU,
NOHUMATb UX MPaKTUYECKNUIN CMbICH.

[MpoBOAUTL OCHOBHbIE FEOMETPUYECKNE NOCTPOEHMUS C NOMOLLLIO LIMPKYNS U
TNIMHENKN.

K koHUuy ob6yyeHuss B 8 kmnacce obyyalowmncsa nonyuut cnegywoume
npegMeTHble pe3ynbTaThbl:

PacnosHaBaTb OCHOBHble BUObl YeTbIPEXYrONbHUKOB, WX 3fI€MEHThI,
NoSib30BaTbCS MX CBONCTBAMU NPU PELLEHUN reOMeTPUYECKNX 3adau.

[MpMeHATb CBOMCTBA TOYKM NepeceveHns MeamnaH TpeyrofibHuka (LeHTpa
Macc) B pelleHmmn 3agau.

Bnagetb NoOHATMEM cpedHen NUHUKN TPeYrofibHUKa U Tpaneumm, NPUMeHsTb
MX CBOMCTBA NpPW peLleHuuM reomeTpuyecknx 3agad. [lonb3oBaTbCs TeopemMown
daneca n TeopeMOW O NPOMOPUMOHANbHbBIX OTpe3kax, NPUMEHATb WX AN
peLLeHnst NpakTU4ecKnx 3agau.

MpnmeHaTb NPU3HaKu nogobua  TpeyronbHUKOB B peLleHnm
reoMeTpuyeckmx sagau.

Monb3oBaTtbcs Teopemon [lugparopa Ona peleHns reoMeTpuyecknx u
npaktuyeckmx 3agad. CTpouTb MaTemMaTuMyeckyld Mofefb B MpakTU4eCcKux
3agadax, CaMOCTOATEeNbHO [fenaTb YepTeX W HaxoouTb COOTBETCTBYHOLIME
OJIMHBI.

Bnagetb MNOHATUSIMM CUHYCA, KOCWHYCa M TaHreHca OCTporo yrna
NPAMOYrofibHOro TpeyrosnbHuKa. [onb3oBaTbCA 3TUMU MOHATUAMM ONA PELLUEHUS
npakTU4eckmx 3agav.

Bbluncnate (pasnuuHbiMu cnocobamu) nnowiaib TpeyrofibHMKa 1 nnowaau
MHOroyronbHblx curyp (nonb3yscb, rae HeobxoanMMo, KamnbKyNsiTOPOM).
[MpUMEeHATb NonyyYeHHble YMEHUSA B NPaKTUYECKMX 3adadvax.

BrnageTb NOHATMSMW BMNUCAHHOIMO M LEHTpanbHOro yrna, MCnonb3oBaTb
TeOpeMbl O BMUCAHHbLIX yrinax, yrnax Mexay xopaaMmu (CekywumMmmn) u yrine mexay
KacaTenbHOW 1 XOpLon Npu peLleHnn reoMeTpudeckmx sagau.

BrnageTb NOHATMEM ONUCAHHOIO YEeTbIPEXYrOSfibHMKA, NMPUMEHATL CBOMCTBA
OMUCAaHHOrO YeTbIPEXYrONbHUKA NPU PeLLeHnn 3aaav.

[MpyMeHATb NonyyYeHHble 3HAHUSA Ha NpakTUKe — CTPOUTb MaTemMaTuyeckme
Moaenu [Onsa  3agady  peanibHOM XU3HM WM NPOBOAUTH COOTBETCTBYHOLLME



BblYUCNEHNS C MPUMEHEHWeM nogobua u TpuroHoMmeTpuu (Nonb3yscb, rae
Heo6X0ANMO, KarbKynsiTOPOM).

K koHUuy ob6yyeHus B 9 kmnacce oby4awowmncsa nonyuit cnegywowme
npegMeTHble pe3ynbTaThl:

3HaTb TpuUroHomeTpudeckne ¢YHKUMN OCTPbIX YrNOB, HaxoauTb C WX
MOMOLLbIO pa3fnUYHble 3NIEMEHTbI MPSMOYrOSIbHOIMO TPEeyrofbHUKa («peLueHne
NPAMOYrOSibHbIX  TPEYronbHUKOBY»). HaxoauTb (C NOMOLWbIO  KarnbKynaTopa)
ANWHBI 1 YIAbl ANA HETABNIMYHBIX 3HAYEHWUN.

Monb3oBaTbCS doopmynamm npuesegeHus n OCHOBHbIM
TPUrOHOMETPUYECKUM TOXAECTBOM [ANA HaXOXAEHWA COOTHOLUEHUA Mexay
TPUrOHOMETPUYECKUMN BENUYNHAMMU.

Ncnonb3oBaTb TeOpeMbl CUMHYCOB W KOCUHYCOB ANl HaxoXAeHus
pasnNU4YHbIX 3N1EMEHTOB TPeyrosfibHMKa («peLleHne TpeyronbHUKOBY ), MPUMEHATb
NX NPU peLleHnn reoMeTpruYeckmx 3agau.

Bnagete noHatTMaMM npeobpasoBaHna Nogobusi, COOTBETCTBEHHbIX
anemMeHToB  NogoOHbIX  ¢uryp. [lonb3oBaTbcs  cBoMCTBaMM  nogobus
NPOU3BOSbHbLIX (PUryp, YMETb BbIYMCNATL AfIMHbI U HAXOAUTb YrNbl Y NOA0OHbIX
duryp. [lMpumeHsaTb cBoucTBa NogodOMA B NpakTUYECKUX 3agadax. YMeTb
NPUBOANTL NPMMEPbI NOAO0BHbBIX Uryp B OKpYXatoLLeM MUpE.

Monb3oBaTbCcA TeopemMamMm O MPOU3BEAEHUN OTPE3KOB  Xopad, O
Npoun3BeAeHNN OTPE3KOB CEKYLLNX, O KBagpaTe KacaTernbHOMN.

[Monb3oBaTbCA BeKTOpamMu, MOHMMATb UX FEOMETPUYECKUA N PU3NYECKUI
CMbICIl, NPUMEHATb WX B PELIEHUN TreoMeTpudecknx n usnyecknx 3sagad.
[MpMMeHATb CKanapHOe Npon3BeAeHne BEKTOPOB AN HAXOXAEHUS ASNIUH U YITIOB.

[Monb3oBaTbCA METOAOM KOOpAMHAT Ha MAOCKOCTU, MPUMEHSATb €ero B
peLLUEeHNN FeOMETPUYECKNX U NPaKTUYECKNX 3a4av.

Bnagete MOHATMSIMW MPaBMABHOrO MHOFOYrOfIbHWKA, ANWHBbI OKPYXXHOCTH,
ONUHBI QYT OKPY>KHOCTU M paguMaHHOM Mepbl yria, yMeTb BbIYUCIATL nnowanb
Kpyra u ero 4acten. [IpuMeHsTb NoNnyYeHHble YMEHNSA B NPaKkTUYECKUX 3agadax.

HaxoguTb ocn (MNn LEHTPbI) CUMMETPUU Uryp, NPUMEHNATb OBUKEHMS
MAOCKOCTU B MPOCTENLLMX Cry4vasiX.

[MpUMeEHATb NonyYeHHble 3HaHWUS Ha MpakTuKke — CTPOUTb MaTeMaTuyeckme
MoAenn pAns 3agadvy  peanbHOM KU3HM W NPOBOAUTL COOTBETCTBYHOLLME
BblYMCIIEHNA C NPUMEHEHMEM MNoA0OMA M TPUrOHOMETPUYECKUX (PYHKLMUN
(nonb3ysAck, rae HeobxoaANMO, KanbKynaTOpPoOM).



TEMATUYECKOE NMNIAHUPOBAHUE

NMPOrPAMME

7 KNNACC
KonuyectBo yacoB OneKTpPOHHbIe
Ne HanmeHoBaHue pa3genos u ndpoBbie
n/n TeMm nporpaMM|=.|p A Bcero KonTtponkhele | lpaktuyeckue E)uﬁpcg:?oeaTeLbele
paboTbl paboThbl pecypchbl
MpocTenwne
reomeTpuyeckie dourypbl n 14 Bubnnoteka LJOK
nx ceonctea. MlamepeHue https://m.edsoo.ru/7f415e2¢e
reoMeTpuUYecKnX BENNYMH
Bubnuoteka LLOK
2 TpeyroneHuky 22 1 PticaTim ocmon /7415028
3 [MapannenbHble npsimble, 14 1 Bubnnoteka LJOK
CyMMa yrrioB TpeyrosnbHuKa https://m.edsoo.ru/7f415e2¢e
4 OKpY>XHOCTb W KPYT. 14 1 Bubnnoteka LJOK
[eomeTpunyeckme NocTpoeHns https://m.edsoo.ru/7{415e2e
5 MoBTOpeHne, o6obuieHne 4 1 Bubnnoteka LJOK
3HaHWU https://m.edsoo.ru/7f415e2¢e
OBLEE KOJIMYECTBO YACOB MO 68 4 0




8 KITACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHue pa3genoB u KoHTponbHble  [pakTuyeckue (uncppoBblie)
n/n TeM nporpamMmbl Bcero pa6oTbI paboThI obpasoBaTtenbHble
pecypchbl
; Bubnuoteka LLIOK
1 HeTbIpEXYronbHMKM 12 1 https://m.edslc;lo.ru/7f41 7e18
Teopema daneca n Teopema o Bubnmoteka LIOK
2 nporopLoHarbHLIX oTpeskax, 15 1 https://m.edsoo.ru/7f417e18
NoAo6HbIE TPEYronbHUKN
Mnowaab. Haxoxxagexnue
3 nnowagen TpeyrosibHUKOB U 14 1 Bubnnoteka LJOK
MHOMOYronbHbIX uryp. https://m.edsoo.ru/7f417e18
Mnowaan nogobHbIX ouryp
4 Teopema lNudparopa n Havana 10 1 Bubnnoteka LJOK
TPUroOHOMETPUN https://m.edsoo.ru/7{417e18
Yrnbl B OKPY>XXHOCTW.
BrnncaHHble n onncaHHble Bubnmotexa LIOK
S ;eTb'peXyroanMKM' 13 1 https://m.edsoo.ru/7f417e18
acaTtenbHbIe K OKPYXXHOCTH.
KacaHune okpyxHocTeu
6 lMosTOpEeHue, 0606LLeHne 4 1 Bubnunoteka LLIOK
3HaHW https://m.edsoo.ru/7f417e18
OBLEE KOJIMYECTBO YACOB MO 68 6 0

NMPOrPAMME




9 KIACC

KonuyecTtBO 4YacoB

ANEeKTPOHHbIe

Ne HanmeHoBaHue pasgenoB u K n (uncppoBblie)
n/n TeM nporpamMmmbl Bcero OHTpONLHLIE pakTuieckune obGpa3soBaTtesibHble
paboTbl paboTbl pecypchbi
TpuroHomeTpus. Teopembl BuGnnoTeka LIOK
1 KOCWHYCOB 1 CIHYCOB. 16 1 https://m.edsoo.ru/7f41a12c
PelleHne TpeyronbHMKOB
, 'I:I/Ipeo6pasoBaHv|e nogobus. 0 1 BubnmoTeka LIOK
eTpMUYeCKne COOTHOLLEHUS
5 oxgymHocm https://m.edsoo.ru/7f41a12c
Bubnnoteka LJOK
3 BexTopei 12 1 https://m.edsI(;lo.ru/7f41 al2c
4 [ekapToBbl KOOPANHATLI HA 9 1 Bubnnoteka LJOK
NNOCKOCTH https://m.edsoo.ru/7f41a12c
[MpaBunbHble
MHOrOyronbHuUKW. nnHa BubnoTexa LIOK
0 OKPYXHOCTW W Nnotlians 8 https://m.edsoo.ru/7f41a12c
Kpyra. BeluncneHue
nnowaaen
6 [1BM>XEHUSI NNTOCKOCTH 6 Bubnmoreka LIOK
https://m.edsoo.ru/7f41a12c
v MoBTOpEHUe, 0606 eHNe, v 5 Bubnuoteka LJOK
cycTeMaTusaums 3HaHUK https://m.edsoo.ru/7f41a12c
OBLUEE KOJIMYECTBO YACOB MO 68 6 0

NPOIrPAMME







NOYPOYHOE NMIAHUPOBAHUE

7 KINNACC
KonunyectBO YacoB AnNeKTPOoHHbIe undpoBbIe
Ne Tema ypoka KoHT n Rara obpasoBaTtenbHble
n/n Beero ponbHble paKkTuyeckue 3yueHms o]
paboTbl paboTbl pecypchbl
|| Moooreie | svomorera LK
https://m.edso0.ru/8866b724
00BbEKTDI
5 MHOroyrosnbHuK, 1 Bubnnoteka LJOK
nomaHas https://m.edsoo.ru/8866cbb6a
3 CMexHble U 1 Bubnnoteka LJOK
BepTUKasibHbIE YIIbl https://m.eds00.ru/8866c5c0
4 CMeXxHble U 1 Bubnunoteka LJOK
BEpPTUKarnbHbIe yribl https://m.edso0.ru/8866c7be
5 CMexHble U 1
BEPTUKanbHbIE Yribl
6 CMeXxHble U 1
BEpTUKanbHble yribl
v CMexHble U 1
BEpTUKanbHble Yribl
8 CmexHble 1 1
BEpPTUKanbHble Yribl
N3mepeHue
NIMHENHBbIX N
9 YrNoOBbIX BENMNYMH, 1
BblYMCrEHNE
OTPE3KOB U1 YrNnoB
10 N3amepeHne 1 Bubnnoteka LJOK
NMMHENHbIX N https://m.edsoo.ru/8866c3ea




YrnoBbIX BENTNYMH,
BblYMCIIEHNE
OTPE3KOB U YrmnoB

11

N3mepeHne
NMNHEWHBIX N
YrNOBbIX BEMNYNH,
BblYMCNEHNE
OTPE3KOB 1 YrroB

12

13

14

N3amepeHne
NIMHEWHbIX U
YrrOBbIX BESTUYMH,
BblYNCreHne
OTPE3KOB U1 YrroBs
MepumeTp n
nnowanb uryp,
COCTaBJIE€HHbIX U3
NPSAMOYrOSIbHUKOB
MepumeTp 1
nnowanb duryp,
COCTaBJIE€HHbIX U3
NPAMOYroSibHUKOB

15

16

[MoHATME O paBHbIX
TpeyronbHUKax u
nepBUYHbIE
npencraBneHns o
paBHbIX ourypax
Tpu npusHaka
paBeHCTBa
TPEYrofnibHKOB

BubnuoTteka LJOK

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

Bubnuoteka LJOK

https://m.edsoo0.ru/8866d1fa

17

Tpwu npnsHaka

Bubnuoteka LJOK




18

paBeHCTBa
TPEYroflbHUKOB

Tpw npnsHaka
paBeHCTBa
TPEeYrosibHMKOB

https://m.edso00.ru/8866d34e

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

19

20

21

Tpu npusHaka
paBeHCTBa
TPEYrosibHMKOB

Tpu npusHaka
paBeHCTBa
TpeyronbHUKOB

Tpwn npusHaka
paBeHCTBa
TpeyronbHUKOB

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

22

23

MpusHakn
paBeHCTBa
NPAMOYrOSIbHbIX
TpeyroribHUKOB

MpusHakn
paBeHCTBa
NPAMOYTrOSIbHbIX
TpeyronbHUKOB

24

CBoWCcTBO MeanaHsbl
NPSIMOYTOSIbHOTO
TpeyronbH1Ka,
NpoBeAEHHOM K
rMNoTeHy3e

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

25

CBOWCTBO MeanaHbI
NPSIMOYTOSIbHOIO
TPEyronbH1Ka,




26

NPOBELEHHON K
MNOTEHY3€e

PaBHOGeapeHHble U

PaBHOCTOPOHHME
TPEYroNbHUKM

Bubnuoteka LLOK
https://m.edso0.ru/8866d6fa

27

28

Mpu3Haku un
cBOWUCTBA
paBHOGEeapPEHHOro
TpeyronbHuKa

MpusHakm un
cBOUCTBA
paBHOOepeHHOro
TpeyronbHuKa

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

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

29

30

31

32

33

34

Mpu3Haku n
cBOMCTBaA
paBHOGEeApPEHHOro
TpeyronbHuKa
HepaBeHcTBa B
reomeTpum
HepaBeHcTBa B
reomeTpum
HepaBeHcTBa B
reomeTpum
HepaBeHcTBa B
reomeTpum
MpaAMOYronbHbIN
TPEYronbHUK C
yrnom B 30°

Bubnunoteka LJOK
https://m.edso0.ru/8866e26¢

Bubnunoteka LJOK
https://m.edso0.ru/8866e3a2

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

35

MpAMoyrosibHbIN
TPEYronbHUK C




36

37

yrnom B 30°

KoHTposnbHas
paboTta no teme
"TpeyronbHukKn"

MapannenbHble
npsimble, NX
CBOMCTBA

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

Bubnuoteka LLOK
https://m.edsoo0.ru/8866ef64

38

MaTtein noctynat
EBknnpoa

39

40

41

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OLHOCTOPOHHME
yrnbl,
obpasoBaHHble Npu
nepeceveHnn
napannenbHbIX
NPAMbIX CEKyLLEN

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OLHOCTOPOHHME
yrnbl,
obpasoBaHHble Npu
nepeceveHnn
napannenbHbIX
NPAMbIX CEKYLLEN

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHNE
yribl,
obGpa3oBaHHble NpU
nepecevyeHnmn

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




42

43

napannenbHbIX
NPAMbIX CEKYLLEN

HakpecTt nexaume,
COOTBETCTBEHHbIE U
OAHOCTOPOHHNE
yrnbl,
obGpa3oBaHHble Npu
nepecevyeHnn
napannenbHbIX
NPSAMbIX CEKyLLEeN

HakpecT nexatuue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHKNE
yrnbl,
obpasoBaHHbIE NpU
nepecevyeHnn
napannesibHbIX
NPSAMbIX CEKyLLEN

Bubnnoteka LJOK
https://m.edso00.ru/8866f3b0

44

MpusHak
naparnnesibHOCTH
NPAMbIX Yepes
paBeHCTBO
pacCTOAHUN OT
TOYEeK OHOW
NpPSAMON [0 BTOPOW
NpsAMON

45

MpusHak
napannesibHOCTH
NPAMbIX Yepes
paBEHCTBO
pacCTOsiHUM OT




TOYeKk oaHOU
NpAMOKn 40 BTOPOK
npaMon

Cymma yrnos

Bubnunoteka LJOK

46 | rheyronbHuKa hitps://m.eds00.ru/8866630
47 Cymma yrnos Bubnunoteka LJOK
TpeyrosribHuKa https://m.eds00.ru/8866f8ba
48 BHewwHne yrmnbl Bubnuoteka LLOK
TpeyrosibHUKa https://m.edso0.ru/8866fa5e
49 BHewwHne yrmnbl
TpeyronbHuKa
KoHTponbHas
paboTta no teme
50 "MapannenbHble Bubnuoteka LLOK
npsiMble, cymMmma https://m.edsoo.ru/8866febe
yrnos
TpeyrosibHmka"
s | CepyHOCTE, XopAH suGnmoTera LIOK
y ’ https://m.edso0.ru/88670800
CBOMCTBa
52 KacaTtenbHas K Bubnnoteka LJOK
OKPY>XHOCTH https://m.edso0.ru/88670e9a
53 OKpY>XHOCTb,
BrMCaHHagA B yron
54 OKpY>XHOCTb,
BrMCaHHad B yron
55 Eﬁﬁﬁéﬁifﬂf Bubnuorexa LIOK
https://m.edso0.ru/8867013e
3agavax
56 [MoHaTne o 'MT, Bubnuoteka LIOK




57

58

NPUMEHEHNE B
3agadax
buccektpuca un
cepeanHHbIN

nepneHanKynsp Kak

reomeTpuyeckune
MecTa To4yek
OKpY>XHOCTb,

ornncaHHasa oKoJo
TpeyrosibH1Ka

https://m.edso00.ru/88670508

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

59

OKpYXXHOCTb,
onMcaHHas OKoso
TpeyronbHMKa

60

61

62

OKpYXXHOCTb,
BN1caHHas B
TpeyronbHMK

OKpY>XHOCTb,
BMNMCaHHaa B
TPEYronbHWK
MpocTenumne

3aJa4u Ha
NnocTpoeHue

Bubnuoteka LJOK
https://m.edso0.ru/8867103e

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

63

64

lNpocTenwmne
3ajayun Ha
nocTpoeHune

KoHTponbHas
paboTa no teme
"OKpPY>XHOCTb U

KPYr.
'eomeTpunyeckume

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

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




65

66

67

nocTpoeHma"

NoBTOpPEHNE N
ob6obLeHne 3HaHUI
OCHOBHBbIX MOHATUN
n MeTonoB Kypca 7
Krnacca

YCTHbIV 9K3aMeH No
ounetam

lMoBTOpEeHUE 1
ob6obLeHne 3HaHuI
OCHOBHbIX MOHATUN
N MeToaoB Kypca 7
Knacca

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

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

68

lMoBTOpEeHUE 1
ob6obLeHne 3aHaHUI
OCHOBHbIX MOHATUN
N MeToaoB Kypca 7
Knacca

Bubnunoteka LJOK
https://m.edso00.ru/886719bc

OBLWEE KOJIMYECTBO
YACOB MO NPOIrPAMME

68




8 KINACC

Ne KonuyecTBO 4acoB HOaTta ANEeKTPOHHbIe uncpoBbIe
n/ Tema ypoka Bcer KoHTpOnbHbI MpakTnuyeckn M3y4YeHu obpasoBaTtenbHble
n o e paboTbl e paboTbl A pecypchbl
MNapannenorpamm, Bubnnoteka LJOK
1 €ro Npu3Hakm v 1 hitps://m.eds00.ru/88671af2
CBOMCTBa
Mapannenorpamm, BuGnnoTexa LIOK
2 er0 Npn3HaKkn 1 https://m.edso0.ru/88671cal
cBOMCTBa
Mapannenorpamm, Bunmoteka LIOK
3 ero Npnsnaki n 1 https://m.edso0.ru/88671cal
CBOWCTBA
YacTHble cnyyau
napannenorpaMmmoB BubnmoTeka LIOK
4 (MpAMOYrOMbHMK, 1 hitps://m.eds00.ru/88671de
pomb6, KBagpar), ux o
NPU3HaKn 1 =
cBOWUCTBa
YacTHble cnyyau
napannenorpaMmmoB
5 (MPSIMOYTOSbHUK, 1 Bubnnoteka LJOK
pom0, kBagpar), ux https://m.edso0.ru/88671f20
NPU3HaKM 1
CcBOMCTBa
YacTtHble cnyyau BuGnmoTexa LIOK
6 rlapannernorpaMmos 1 https://m.eds00.ru/8867209c
(MPSIMOYTOSIbHUK,




pomb6, KBagpar), ux

NPU3HaKN 1

cBOMCTBa
Bubnunoteka LJOK
7 Tpaneuuns https://m.eds00.ru/8867235
8

PaBHoOOKas n Bubnnoteka LJOK

8 NpsMoyronbHas https://m.edso0.ru/8867252
Tpaneuuu e
PaBHoOOKas n Bubnnoteka LJOK

9 npsiMoyrornbHas https://m.eds00.ru/8867285
Tpaneuun 8
MeToz yaBoeHMs Bubnnoteka LJOK

10 https://m.eds00.ru/88672b1
MeanaHbl 4
LleHTpanbHas Bubnuoteka LIOK

11 https://m.edso0.ru/88672b1
CUMMETpPUS A

o | Komporen Suomoresa LK
r . " https://m.edso0.ru/88672c9a
YeTbIpEXYronbHNKK
Teopema Paneca un BubnmoTeka LIOK

13 Teopemac https:/m.eds00.ru/8867337
NPONOpPLMOHAaNbHbIX g
oTpeskax a

14 CpeaHsas nuHm4a Bubnuoteka LJOK
TpeyronbHMKa https://m.eds00.ru/88672e0c

15 CpeaHsas nuHmga Bubnuoteka LJOK
TPEeyronbHMKa https://m.eds00.ru/88672{38

16 Tpaneuuns, eé Bubnuoteka LJOK




cpegHAAa NnMHNA

Tpaneuus, eé

https://m.eds00.ru/8867235
8

EVI6J'IVIOTeKa LOK

17 https://m.eds00.ru/8867306
cpeaHNasa nNuHUA 4
[MponopumnoHanbHble Bubnuorexa LIOK

18 ponopu hitps:/m.eds00.ru/8867379
OTpe3Kkun 4
[MponopunoHarnbHbie Bubnmoreka LIOK

19 poriopu https://m.eds00.ru/8867379
OTpe3Kkun 4

50 LleHTp macc B Bubnnoteka LJOK
TpeyronbHuKe https://m.edso0.ru/886738fc
MonoBHble Bubnnoteka LJOK

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

22 nogoous https://m.edso0.ru/88673ba
TPEeyrosibHMKOB e
Tpu npusHaka Bubnnoteka LJOK

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

24 nogobus https://m.eds00.ru/8867400
TPEeyrosibHMKOB e
Tpu npusHaka

25 nogoobwusa
TPEeyrosibHMKOB

6 MpumeHeHne

nogobusa npu




peLLeHnn

npakTn4eCckKknx 3agavd

KoTpornbHas Bubnunoteka LJOK

p7 ~ Paborano Teme hitps://m.eds00.ru/8867445
MogobHbie a
TpeyrosnibHuKN" =
CsowcTBa nnowagen BuGnmoteka LIOK

28 reomeTprHeckinx https://m.eds00.ru/886745fe
curyp
Popmyrbl Ans Bubnnoteka LJOK

og  Nnotuaan https:/m.eds00.ru/8867486
TPeyrosbHMKa, 0
napannenorpamma =
®opmyrel Ans Bubnnoteka LJOK

30 rrotlann https://m.eds00.ru/88674a2
TPEeyrosnbH1Ka, 5
napannenorpamma =
®opmynel Ans Bubnnoteka LJOK

g1 | nrotlaav https://m.eds00.ru/88674a2
TPeyrosnbHuKa, 5
napannenorpamma =
Popmynbl Ans Bubnuoteka LLOK

32 rrotlaan https://m.eds00.ru/8867528
TpeyrosnbHWKa, 3
napannenorpamma =
dopmynbl Ans

33 nnowaan Bubnuoteka LJOK
TPEYronbH1Ka, https://m.eds00.ru/8867542c
napannenorpamma

34 BblumcneHnune Bubnnoteka LJOK




nnowangen CnoXHbix
curyp

Mnowaan uryp Ha

https://m.edso0.ru/88674e7
8

EVI6J'IVIOTeKa LOK

35 . 1 https://m.edso00.ru/8867473
KneTtyaTtomn bymare o

36 Mnowagn noaoOHbIX 1
curyp

37 Mnowaan nogobHbIX 1
curyp
3apgaum c Bubnuoteka LJOK

38 npakTU4eCKUm 1 https://m.eds00.ru/8867555
cofepxaHnem 8
3apaumn c Bubnnoteka LJOK

39 NpaKTUYeCKUM 1 https://m.eds00.ru/8867568
coaepaHnem 4
PeweHne 3agay ¢

40 nomoLLbo MeToaa 1 BubnuoTteka LJOK
BComMoraTenbHOn https://m.edso00.ru/88674f90
niowaam

g | eponen ] Guorena LK
.'.3 " https://m.eds00.ru/8867579c
Mnowaab

Bubnunoteka LJOK

42 Teo__pema MNudparopa 1 https://m.eds00.ru/8867591

N eé NpMMeHeHne 3
Bubnunoteka LJOK

43  Teopema lndaropa 1 hitps://m.eds00.ru/8867591
N eé NpMMmeHeHne 3

44 Teopema lNudbaropa 1 Bubnuoteka LJOK

N €€ nNpuMeHeHmne

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




45

46

47

Teopewma lNudparopa
N €€ NpMMeHeHue

Teopewma lNudparopa
N €€ NpMMeHeHue

Onpepenexune
TPUrOHOMETPUYECKMX
dYHKLNIN OCTPOro
yrna
NPSAMOYrofbHOro
TpeyrosbH1Ka,
TPUrOHOMETPUYECKU
€ COOTHOLLEHUS B
NPSAMOYrOfibHOM
TpeyronbHuKe

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

48

49

50

OcHoBHOe
TPUrOHOMETPUYECKO
e TOXOeCTBO

OcHoBHoOEe
TPUrOHOMETPUYECKO
e TOXOEeCTBO
OcHoBHOE
TPUrOHOMETPUYECKO
e TOXOEeCTBO

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

51

52

KoHTpornbHas
paboTa no teme
"Teopema lNudparopa
M Havyana
TpuroHomeTpumn"

BnncaHHblie n
LEeHTpanbHble YIIbl,

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

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




yron mexay
KacaTernbHOW U

xopzaow

N

53

BnucaHHbie n
LeHTpanbHble Yriibl,
yron mexay
KacaTtenbHou u
xopaou

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

54

55

BnucaHHbie n
LeHTpanbHble yribl,
yron mexay
KacaTenbHOu U
xopaown

Yrnbl mexagy
xopaamu u
CeKyLnMmn

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

56

57

Yrnbl mexagy
xopgamu u
CeKyLLMMHN

BnncaHHblie n
OonucaHHble
YeTbIPEXYTONbHUKN,
WX NPU3HaKN U
CBOUCTBA

Bubnnoteka LJOK
https://m.edsoo0.ru/8a140f86

58

BnuncaHHbie n
OMNMuncaHHble
YeTbIPEXYTONbHUKM,
NX NPU3HaKN U
cCBOWCTBa

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

59

BnuncaHHbie n

Bubnuoteka LJOK




60

61

onucaHHble
YeTbIPEXYTONbHUKM,
NX NPU3HaKN U
cCBOWCTBa

MpnmeHeHwne
CBOWCTB BMNMUCaHHbIX
N OMUCaHHbIX
YeTbIPEXYTrONbHNKOB
npw peLeHnm
reoMeTpu4ecKmx
3agav

MpumeHeHne
CBOMWCTB BMNUCAHHbIX
N OMUCaHHbIX
YeTbIPEXYTrONbHNKOB
npu peLlueHnn
reomMeTpu4eckmnx
3agayv

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

62

63

B3anmHoe
pacnonoXxeHne OByx
OKpY>XHOCTER, obLume
KacaTenbHble

KacaHwue
OKPY>XHOCTEWN

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

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

64

KoHTpornbHas
paboTa no teme
"YIIbl B OKPY>KHOCTH.
BnucaHHble un
OMnuCaHHble
YeTbIpexyronsHuKn"

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




MoBTOpPEHNE
OCHOBHbIX MOHATUN U
65 MeTO40B KypcoB 7 1
8 Knaccos,
06006LWeHne 3HaHun

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
66 METOAOB KypcoB 7 n
8 knaccos,
o6006LeHne 3HaHUn

YCTHbIN 3K3aMeH Nno

67 ounetam

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
68 METOLOB KypcoB 7 U
8 knaccos,
o600LeHne 3HaHnn

OBLLEE KOJINYECTBO
YACOB MO NMPOIrPAMME

68

Bubnuoteka LLOK
https://m.edsoo.ru/8a141ddc

Bubnnoteka LJOK
https://m.edsoo.ru/8a141efe

Bubnnoteka LJOK
https://m.edsoo0.ru/8a14236
8

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




9 KINACC

Ne KonunyecTtBo 4acosB HdaTa ANeKTPOoHHbIe unudpoBbIe
n/ Tema ypoka Bcer KoHTpOnbHbI MpakTnuyeckun U3y4vyeHun obGpa3oBaTenbHble
n o e paboTbl e paboTbl A pecypchbl
OnpegeneHune
1 TPUTOHOMETPUYECKN 1 Bubnnoteka LJOK
X (pyHKUUI yrnoB oT https://m.edsoo.ru/8a1424bc
0° mo 180°
5 dopmynebl 1
npuBeaeHuns
3 Teopema KOCHYCOB 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
bubnuoteka LJOK
5 Teopema KOCMHYCOB 1 https://m.edsoo.ru/8a142d5
e
Bubnnoteka LJOK
6 Teopema cuHycoB 1 https://m.edsoo.ru/8a142e8
a
7 Teopema cuHycoB 1
8 Teopema cnHycoB 1
Haxoxpenue Annn Bubnuoteka LLOK
9 CTOPOH W BEMNHH 1 https://m.edso0.ru/8a1430b
yrnos 0
TPEeyrosibHMKOB =
10 PeweHne 1 Bubnnoteka LJOK
TpeyronbHWKOB https://m.edsoo.ru/8a142ac0
PeweHne Bubnnoteka LJOK

11

TpeyroJibHMKOB

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




19 PeweHne Bubnuoteka LJOK
TPeyronbHMUKOB https://m.edsoo.ru/8a142ac0
13 PeweHne Bubnuoteka LJOK
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 ooooue https://m.eds00.ru/8a14392
elwleHne a
TpeyrosnibHMKOB" =
[MoHAaTne o Bubnnoteka LJOK
17 npeobpasoBaHnn https://m.edsoo.ru/8a143ab
nonobus 0
CooTBeTCTBEHHbIE Bubnnoteka LJOK
18 9N1EMEHThI https://m.edsoo.ru/8a143de
nogobHbIX douryp 4
CoOTBETCTBEHHbIE
19 3NEMEHTHI
noAo6HbIX dounryp
Teopema o
npousseneHnn Bubnuoteka LLOK
20 OTPEe3KOoB X0pa, https://m.edsoo.ru/8a14406
Teopema o e

npousseneHnn




OTPE3KOB CEKYLLMX,
Teopema o KBagparte
KacaTernbHOn

21

22

23

Teopema o
npou3BeEHNN
OTPE3KOB X0pA4,
Teopema o
npou3BeaeHNN
OTPE3KOB CEKYLUMX,
Teopema O KBagpaTe
KacaTesibHON

Teopema o
npounsseneHnn
OTPEe3KOB XopA4,
Teopema o
npounsseneHnn
OTPE3KOB CEKYLLMX,
TeopeMa o KBagparte
KacaTenbHON

MpumeHeHne
TEopeM B peLleHum
reoMeTpu4ecKmx
3agav

Bubnuoteka LJOK
https://m.edsoo.ru/8a1441a
4

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

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

24

25

[MpumeHeHne
TeopeM B peLLeHnn
reoMeTpu4ecKmx
3agad
MpnmeHeHwne
TEOpEeM B peLLeHnn
reoMeTpu4ecKmx
3agad

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

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




26

KoHTposnbHas
paboTta no teme
"MpeobpasoBaHue
nogobus.
MeTpuyeckne
COOTHOLUEHUS B
OKPY>XXHOCTK"

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

27

OnpegeneHune
BEKTOPOB.
dusunyecknm n
reoMeTpu4ecKnmn
CMbICJIT BEKTOPOB

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

28

CnoxeHve n
BbluMTaHME
BEKTOPOB,

YMHOXEHNEe BEKTOPa

Ha 4Yn1CIio

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

29

30

31

CnoxeHue un
BbluMTaHME
BEKTOPOB,

YMHOXEHWNe BeKTopa

Ha 4Yu1CIio

CnoxeHue un
BblYMTaHME
BEKTOPOB,

YMHOXEHNEe BEKTOPaA

Ha 4Yu1CIio

PasnoxeHune
BEKTOpa No ABYM
HEeKONMMHeapHbIM
BEKTOpam

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




30 KoopauHaTsl Bubnuoteka LJOK
BEKTOpa https://m.edsoo.ru/8a144fbe
CkansapHoe
npousBeaeHne
33 BEKTOPOB, ero Bubnuoteka LLIOK
NpUMEHEHNEe ans https://m.edsoo.ru/8a14539c
HaXOXAEHNSA OSINH U
yrnos
CkansapHoe
rponssenenne bubnuoteka LJOK
34 BEKTOPOB, ero https://m.edso0.ru/8a14550
npUMeHeHne ans 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.edsoo.ru/8a1458c4
[MpumeHeHne
37 BEKTOPOB 4115
pelueHns 3agay
dour3nKkn
KoHTponbHas Bubnuoteka LLOK
38 paboTa no Teme https://m.edsoo.ru/8a145b0
"Bektopb!" 8
HekapToBsbl
39 KoopauHaTbl TOYEK
Ha NNOCKOCTU
40 YpaBHeHne npsmon Bubnmoreka LIOK

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




41

42

43

44

YpaBHeHne npsamon

YpaBHeHue
OKPY>XHOCTH

KoopaunHaTtbl To4ek
nepecevyeHns
OKPY>KHOCTU U
NpPSAMON

MeTog koopaguHaT
npw peLleHnm
reoMeTpu4ecknx
3agad, NpakTUYeCcKnx
3agad

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

Bubnnoteka LJOK
https://m.edsoo.ru/8a14662
0

45

MeTog koopaguHaT
npu peLleHnmn
reoMeTpuUYecKmx
3agay, NpaKkTU4eCKnx
3agav

46

MeTon koopauHat
npu peLlueHnn
reoMeTpu4ecKkmx
3a4ad, NpakTUYecKnx
3apay

47

48

KoHTpornbHas
paboTa no teme
"[lekapToBbI
KoopauHaTbl Ha
nsiockocTtn"

[MpaBunbHbIE
MHOIOYrOfbHUKM,

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

Bubnunoteka LLIOK
https://m.edsoo.ru/8a146fda




BblHUCIIEHNE UX

9N1eMEHTOB
49 Yncno 1. AnuHa Bubnuoteka LJOK
OKPY>KHOCTH https://m.edso0.ru/8a1472c8
50 Yncno 1. AnuHa Bubnuoteka LJOK
OKPY>XHOCTH https://m.edsoo.ru/8a14714c
51 AnnHa ayrm
OKPY>XHOCTH
50 PaguaHHasa mepa Bubnnoteka LJOK
yrna https://m.edsoo.ru/8a14714c
Mnowagk kpyra Bubnnoteka LJOK
53 ’ https://m.edsoo.ru/8a14742
CeKTopa, CermeHTa 6
Mnowazs kpyra Bubnnoteka LJOK
54 ’ https://m.edsoo.ru/8a14775
ceKkTopa, CermeHTa 0
Mnowaae kpyra Bubnnoteka LJOK
55 ’ https://m.edsoo.ru/8a14775
ceKkTopa, CermeHTa 0
56 Es:;;ﬁiv? Bubnnoteka LJOK
https://m.edsoo0.ru/8a147c82
NNOCKOCTH
57 [MapannenbHbIn Bubnuoteka LLOK
nepeHoc, NOBOpPOT https://m.edsoo.ru/8a147f16
58 [MapannenbHbIn Bubnuoteka LLOK
nepeHoc, NOBOpPOT https://m.edsoo.ru/8a147f16
59 [MapannenbHbIn
nepeHoc, NoBopoT
60 [MapannenbHbIn

nepeHoc, NnoBopoT




61

MpumeHeHne
OBVKEHUI Npn
peleHun 3agad

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

62

63

KoHTponbHas
paboTa no Temam
"lNpaBunbHbIE
MHOIOYrONbHUKMN.
OKpY>XHOCTb.
[1BmxeHus
nsockocTtn"

[MoBTOpEHME,
obobLieHne,
cuctemaTmnsauyus
3HaHun. IamepeHne
reoMeTpu4eckmx
BEITNYNH.
TpeyronsHUKu

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

64

65

MoBTOpEHNKE,
obobuieHue,
cuctemMaTusaums
3HaHUW.
MapannensHblie u
nepneHanKynsipHble
npsimble
MoBTOpEHNKE,
06006LeHme,
cuctemMaTulauus
3HaHn. OKPY>XHOCTb
N KpYr.
"eomeTpunyeckme
NOCTPOEHUSA. YTnbl B

Bubnnoteka LJOK
https://m.edsoo.ru/8a14865
0




66

OKPY)XHOCTHU

MoBTOpPEHNKE,
obobLieHne,
cuctemaTmaauus
3HaHMW. BnncaHHble
N OMMUCaHHble
OKPY>XHOCTH
MHOIOYroflbHUKOB

67

Ntoroesas
KOHTporibHas paboTa

bubnuoteka LJOK
https://m.edsoo.ru/8a14892
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NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

7 KINACC

Kop
npoBepsieMoro
pe3ynbTarta

MpoBepsiemble NnpegMeTHbIE pe3yfibTaTbl OCBOEHUS
OCHOBHOM OOpa3oBaTesibHON NpPorpamMmbl
OCHOBHOI0 00Lero o6pasoBaHus

6

6.1

leomeTpus

PacnosHaBaTb UM3y4YeHHble reomeTpudeckne qurypsbl,
onpenensatb X B3aMMHOE pacnonoxeHue, nsobpaxatb
reomeTpudeckme qurypbl, BbIMOMHATL YepTexu Mo
ycnosuio 3agadun. M3mepATb NUHEWHble U yrioBble
BeNuYuHbl. PewaTtb 3agayM Ha BblYUCHEHWE OfWH
OTPE3KOB U BENTUYUNH YIT0B

6.2

6.3

Henatb rpybyto OUEHKY JIMHENHBIX U YINOBbIX BEMYMH
NpeaMeToB B pearibHOW XXU3HW, pasMepoB MPUPOOHbLIX
obbektoB. Pasnunuatb pasmepbl 3TUX OOBLEKTOB MO
nopsAaKY BENMNYMHbI

CTponTb YepTeXun K reoMeTPUYECKUM 3ada4am

6.4

6.5

6.6

Monb3oBaTbCsa NpPU3HaKamMn paBeHCTBA TPEYroflbHUKOB,
MCNonb3oBaTb NMPU3HaKM M CBOWCTBA paBHOOEAPEHHbIX
TPEYroslbHUKOB MpU peLLeHnn 3agad

MpoBoanTL norunyeckue paccyxaeHust c
MCMNONb30BaHNEM r€OMETPUYECKUX TEOPEM

lMonb3oBaTbCA NpU3Hakamu paBeHCTBa MPSIMOYIOSbHbIX
TPEeyrosibHMKOB, CBOMCTBOM MeAuaHbl, NPOBEOEHHON K
rMNOTeHy3e NPAMOYrofibHOro TpeyronbHMKa, B peLleHnn
reoMeTpuyeckmx 3agav

6.7

6.8

6.9

6.10

Onpepenatb napannenbHOCTb MPSAMbIX € MOMOLLBIO
yrnoB, KoTopble oOpasyeT C HUMM  Cekyuas.
Onpegenatb napannenibHOCTb MNPAMbIX C  MOMOLLbIO
paBeHCTBa PacCCTOSAHMMA OT TOYEeK OAHOM npsIMOn [0
TOYEK Apyron NpssMou

PewaTb 3agaym Ha knetyaTton bymare

MpoBOAWTL BbLIYMCIIEHMS W HaxXOA4UTb YMCROBble W
OyKBEHHbIE 3HAYEHWUS YINOB B FrEOMETPUYECKNX 3afaqax
C WCMONb30BaHWEM CYMMbl YIFIOB TPEYroflbHUKOB WU
MHOrOYyrofibHMKOB, CBOWCTB YrroB, oOpa3oBaHHbIX Npwu
nepecevyeHnUn OByX MapannenbHbIX MPSMbIX CEKYLLEeNn.
PelwaTtb npakTuyeckne 3agaym Ha HaxoxaeHue yrnos

Brnagete noHATMEM reomeTpuyeckoro MecTa TOYeK.
YMeTb onpeaenatb BUCCEKTpUCY yrna U CepeauHHbIN
nepneHanKynap K OTPesKy Kak reomeTpuyeckme mecta
TOYeK




6.11

dopmynupoBaTb ornpeaeneHna OKPYXHOCTU U Kpyra,
Xopabl M AnameTpa OKPYXXHOCTW, MONb30BaTbCA WX
cBoMCcTBaMW. YMeETb MNPUMEHSATb 3TU CBOMCTBA MNpwu
peweHnn 3agad

6.12

Brnagete NOHATMEM OMNUCAHHOW OKOMO TPeyrofibHuKa
OKPY>XHOCTW, YMETb HaxoauTb €€ ueHTp. Nonb3oBaTbCs
dakTamm 0 TOM, YTO BUCCEKTPUCHI YIIOB TPeyrosibHUKa
nepecekalTCa B OOHOW TOYke, M O TOM, u4TO
cepeauHHble nepneHanKynspol K CTOpOHaM
TpeyronbHVKa NepecekaTcsl B OAHON TOYKe

6.13

6.14

6.15

Brnagetb noHATMEM KacaTenbHOWM K  OKPY)XHOCTH,
NnoNnb3oBaTbCsA TEOpeMonM O  NeprneHauKynsapHOCTH
KacaTtenbHOW W paguyca, nNPOBEAEHHONO K TOYKe
KacaHus

Monb3oBaTbCs npocTenwmnmMmm reoMmeTpu4eCcKMMu
HepaBeHCTBaMU, NOHUMATb UX MPaKTUYECKUIN CMbICHT

MpoBOAWTL OCHOBHbIE FE€OMETPUYECKME MOCTPOEHUS C
MOMOLLbIO UMPKYNS U JIMHENKN

8 KITACC

Kon
npoBepsieMoro
pe3ynbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

NMpoBepsembie NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOW obGpa3oBaTesibHOW NporpaMmmbl
OCHOBHOI0 00OLero o6pasoBaHus

'eomeTpuna

PacnosHaBaTb OCHOBHblE BUAbI ‘-IeTpréxyFOJ'IbHVIKOB, nXx
3MeMeHTbI, NoNb30BaTbCA MX CBOMCTBaAMU npn peleHmnmn
reoMmeTpmnyeckmnx sagav

MpuMeHATb CcBOMCTBA TOYKM NEpecevyeHuss MeguaH
TpeyronbHWKa (LeHTpa Macc) B peLleHnn 3agad

Brnagete noHaTuMeM cpegHen NUHUKM TpeyrosribHuKa |
Tpaneuuu, nNpPUMEHATb WX CBOWCTBA NPU peLleHuun
reomeTpudeckmx 3agad. [llonb3oBatbCa TeopeMown
daneca 1 TeopemMon O NPOMOPLMOHAnbHbIX OTpe3Kax,
NPUMEHATb UX ONS peLleHns NpakTu4ecKnx 3agad

MPUMEHSATbL MPU3HAKM NOAoOUS  TPEeyronbHUKOB B
peLleHnn reoMeTpu4ecknx 3agad

Monb3oBaTbcs Teopemoun [ludparopa [nNa  pelueHus
reoMeTpuyeckux u npaktuyecknx 3agad. CrtpouTb
MaTemMaTM4yeCcKylo MoAernb B MpakTUYeCcKuX 3apadax,
CaMOCTOATENbHO  Aenatb  4YepTéX WU HaxoauTb
COOTBETCTBYIOLINE ASIUHDI

Brnagetb NOHATUAMM CUHYyCa, KOCMHYca W TaHreHca
OCTporo yrna NPAMOYrosyibHOro TpeyrorbHuKa.
Monb3oBaTbCs 3TUMM  MOHATUAMM  ONA  PELLUEHUs




npakTn4eCcKknx 3agav

6.7

Bbolumcnate  (pas3nuyHbiMM - cnocobamn)  nnowagb
TpeyronbHMka W nNnowagu MHOroyrosibHbIX — uryp
(nonb3yscb, roe  HeobXoAMMO,  KanbKyrsiTOPOM).
MpYMEeHATb MONYYEHHble YMEHUs B  MpaKTUYeCKuX
3agavax

6.8

6.9

BrnageTtb NOHATUAMM BNUCAHHOIO U LEHTpanbHOro yrna,
MCNonb3oBaTb TEOPEMbl O BMUCAHHbIX Yrnax, yrnax
Mexgy xopaamum  (Cekywumun)  wu o yrne  Mexay
KacaTernbHOW M XOpAou MNpU pPeLleHnn reoMeTpUYecKnx
3agad

Bnagetb MOHATMEM OMNWCAHHOIO YeTbIPEXYronbHYKa,
MPUMEHATb CBOWCTBA OMUCAHHOIO YeTbIPEXYronbHMKa
Npu peLLeHnn 3aaay

6.10

9 KINnACC

Kon
npoBepsieMoro
pe3ynbTara

MpuMeHATb NoNyYeHHble 3HAHUS Ha NPaKTUKe — CTPOUTb
MaTteMaTuyeckne Mogenun Ans 3agad peasribHOM XU3HU K
NpoOBOAUTb COOTBETCTBYIOLINE BbIYMCIEHUSA C
NPUMEHEHNEM Noaobust N TPUroHoMeTpun (NONb3yACh,
roe HeobxoauMo, KasibKynaTopom)

NMpoBepsiembie NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesIbHON NpPorpamMmbl
OCHOBHOI0 06Lero o6pasoBaHus

6

6.1

'eomeTpua

3HaTb TpuUroHomeTpuyeckne ¢YHKLUUN OCTPbIX YrMoB,
HaxoOUTb C WX MNOMOLLBID pPasfiUYHblE 3SIEMEHTHI
NPAMOYroSibHOro TpeyronbHuKa («peLueHune
NPSIMOYTOMbHbLIX  TPeyrofibHWKoB»).  Haxoantb  (c
MOMOLLBID  KanbKynatopa) AnAvHbl W yribl  Ans
HeTabNNYHbIX 3HAYEHNI

6.2

6.3

Monb3oBaTbcs popMynamMn npuBeaEHUss U OCHOBHbIM
TPUrOHOMETPUYECKMM TOXOECTBOM AS11  HaXOoXOeHust
COOTHOLLEHUN mMexay TPUrOHOMETPUYECKUMN
BENNYMHaMM

Ncnonb3oBaTb TeopemMbl CUHYCOB U KOCUHYCOB Ansi
HaxoXOeHUs1 pasfNYHbIX SMEMEHTOB  TpeyrosibHuKa
(«pelLeHne TPeyronbHUKOB»), MPUMEHSATb WX  MpK
peLleHnn reoMeTpu4ecknx 3agau

6.4

Brnagetb noHATMAMW  npeobpasoBaHus  nogobus,
COOTBETCTBEHHbIX  3fIEMEHTOB  NOoAOOHbIX  churyp.
Monb3oBaTbCca cBOWMCTBAMM MNOA0OMS MPOM3BOSBbHLIX
duryp, ymMeTb BbIMUCAATb ASIMHbI U HaxoauTb Yribl Y
nogobHbIx duryp. lNpumeHATb cBoncTBa nogobus B




NMpakTUYeckux 3agadax. YMeTb npuBoaUTb MNPUMEpHI
NoaobHbIX OUryp B OKpy»KatoLLeM Mupe

6.5

6.6

6.7

6.8

6.9

Monb3oBaTbCs TeopemMamu O NPOU3BEAEHUUN OTPE3KOB
xop4, 0O Npou3BeLeHNN OTPE3KOB CEKYLLMX, O KBagparte
KacaTernbHOn

Monb3oBaTbCs BEKTOpaMW, NnoHUMaTb nx
reoMeTpu4eCKNn N oU3N4YECKNUMN CMbICH, MPUMEHATL UX B
peleHnn reoMeTpudecknx u uanyeckux 3agad.
MpuMeHATb cKansipHoe npou3BedeHMe BEKTOPOB ANs
HaxoXOeHWs OJNTVH 1 YroB

lNonb3oBaTbCA MeETO4OM KOopAMHAT Ha TMJI0OCKOCTH,
NnPUMEeHATb €ero B peweHnn reomMmeTpmnvecknx w
npakTn4eCcKnx 3agav

Brnagete MNOHATUSIMM NpPaBUABHOrO MHOrOYrofnbHUKA,
OJSIMHBbl  OKPYXXHOCTW, ONWHbI  OYrM  OKPYXXHOCTU M
pagvaHHOW Mepbl yrna, yMeTb BbIMUCAATH nowaib
Kpyra n ero yacten. [NpMMeHATb NofyvyeHHble YMEHUs B
NpakTMYecKknx 3agadax

Haxogutb oCuM unNu  UEHTpbl cUMMeTpun  uryp,
NPUMEHATb  ABWXKEHWA  MAOCKOCTM B MPOCTEMLINX
cnyyasix

6.10

MpuMeHATb NosydeHHble 3HaHUA Ha NpaKTUKe — CTPOUTb
MaTemaTuyeckme mMmoaenu gnsa 3agad peanbHOM XU3HN U
NpOBOAUTb COOTBETCTBYHOLLME BbIYNCIEHNSA C
NMPUMEHEHNEM  nogobuss U TPUTOHOMETPUYECKMX
PYHKUMN (nonb3yscb, roe Heobxoanmo,
KanbKynsToOpom)




NMPOBEPAEMBIE JIEMEHTbI COAEPXXAHUA

7 KINACC
Kop lNMpoBepsieMbin 3NeMeHT coaepXaHus
6 eomeTpus
HavanbHble NoHATUSA reomeTpun. Touka, npsiMasi, OTPe3oK, Jyu.
6.1 Yron. Bwuagbl yrnoB. BepTukanbHble W CMeXHble  Yroibl.
Buccektpuca yrna. JlomaHasi, MHOroyrosibHuK. NapannenbHOCTb
N NepneHanKysSpPHOCTb NPSAMbIX
6.0 CummeTpuyHble  durypbl.  OCHOBHble  CBOWCTBA  OCEBOW
cuMmmeTpun. Nprumepbl CUMMETPUKN B OKPYXKatoLLeM Mupe
6.3 OCHOBHblE MOCTPOEHUS C TMOMOLLbLIO LIMPKYNS W VJ'IVIHel7IKl/I.
TpeyronbHUK. BeicoTa, MeamaHa, buccektpuca, nx CBOMCTBa
6.4 PaBHOOeapeHHbIN n pPaBHOCTOPOHHUI TPEYrosfibHUKN.
HepaBeHCTBO TpeyronbHuKa
6.5 CBonctBa UM npu3HakM paBHOGEOPEHHOro  TPeyrofibHuKa.
[Mpn3Hakn paBeHCTBaA TPEYrosibHUKOB
6.6 CBonctBa 1 Npu3Haku napannenbHblX npsaMmblx. Cymma yrnos
TpeyronbHuka. BHelLHMe yrnbl TpeyronbHuKa
MpsiMOyronbHbIN TPeyrosnbHuK. CBonctBO MeanaHbl
6.7 NPSIMOYTOfIbHOrO  TPEYrofibHWKa, MPOBEeAEHHOMW K TMNOTEHYy3e.
Mpu3Hakn paBeHCTBa NPAMOYrOSibHbIX  TPEeYroflbHUKOB.
[MpsiMoyronbHbLIN TpeyronbHuK ¢ yrriom B 30°
HepaBeHCTBA B reoMeTpuu: HepPaBEHCTBO TPeyrosfbHuKa,
6.8 HepaBeHCTBO O AJSIMHE JIOMaHOW, Teopema O Bonbliem yrne n
BornbLUen CTOpoHe TpeyronbHuKa. NepneHanKynsap n HaknoHHas
leomeTpuyeckoe MecTo Todek. bwuccektpuca yrma w
6.9 cepeavHHbIN NepneHanKynsap K OTpe3Ky Kak reomMetpuyeckue
MecTa ToYekK
OKpY>XHOCTb WM Kpyr, Xxopaa u gunameTp, ux ceonctea. BaammHoe
6.10 pacronoXeHne OKPY>XXHOCTU 1 npsaMon. KacaTernbHas u cekylias
K OKPY>KHOCTM
6.11 OKpyXHOCTb, BNUcaHHas B yrosl. BnucaHHas u onucaHHas
OKPY>XHOCTW TpeyrofibHuKa
8 KITACC
Kon lNMpoBepseMbIN anieMeHT coaepXXaHus
6 feomeTpus
6.1 LJeT|3|péxyroanvn(vl. MapannenorpammMm, ero npu3HakM W
CBOMCTBa
6.2 [MpsamoyronibHUK, poM0, KBagpaT, X NPU3HaKM U CBOUCTBA
6.3 Tpaneunsa, paBHobGokas Tpaneuusi, €€ CBOWCTBA W MPU3HaKMU.




MpsiMoyronbHas Tpaneuus

6.4

Metog yaBoeHusi wMeguaHbl. LleHTpanbHaa cummeTpus.
Teopema Paneca n Teopema 0 NPONOPLMOHASbHBIX OTPe3Kax

6.5

CpeaoHve nuvHMKM TpeyronbHUka W Tpaneuun. LleHTp macc
TpeyrosibHuKa

6.6

Mopobue TpeyronbHUKOB, kO3dmumneHT nogodus. [MpusHaku
nogobus TpeyronbHUKOB. pumMeHeHne nogobus npu pelleHun
nNpakTU4eCKMX 3agav

6.7

dopmynbl ona  nnowagu TpeyronbHUKa, napannenorpaMmva,
pomba n Tpaneummn

6.8

CsonctBa nnowagen reomeTpudeckux curyp. OTHOLWeEHMe
nnowagen nogobHbIX uryp

6.9

BbluncneHune nnowagen TpeyronbHMKOB Y MHOIOYrOfiIbHUKOB Ha
KnetyaTton 6ymare

6.10

Teopema [Mudparopa. [lNpumeHeHne Teopembl [Mudbaropa npu
peLeHnmn NpakTu4ecKnx 3agau

6.11

6.12
6.13

CWHyC, KOCMHYC, TaHreHc OCTpOro Yyrna npsiMOYyrofibHOro
TpeyronbHuka. OCHOBHOE TPUrOHOMETPUYECKOe TOXOEeCTBO.
TpuroHomeTpunyeckne dyHkummn yrnos B 30°, 45° n 60°
BrnncaHHble 1 LeHTpanbHble Yrhbl, Yron Mexay KacaTenbHOW U
XOpAoK. YIrbl MeXay XopaaMmn U CeKyLLIMMU

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

6.14

9 KIACC

B3aumHoe pacnonoxeHue OBYyX OKpyxHocTel. KacaHue
okpyxHocTen. ObLme kacaTenbHble K ABYM OKPY>KHOCTSIM

Kon
6

6.1

6.2

6.3

6.4

lNMpoBepsieMbIN INeMeHT coaepKaHus

feomeTpusa

CwuHyc, kocuHyc, TaHreHc yrnoB ot 0 pgo 180°. OcHoBHoe
TPUrOHOMETPUYECKOE TOXAeCcTBO. PopMynbl NpuBeAEHNS
PeweHne TpeyronbHMKoB. TeopemMa KOCMHYCOB UM Teopema
cvHycoB. PelweHne npakTudeckux 3agady C WCNOSb30BaHWEM
TeopeMbl KOCUHYCOB U TEOPEMbI CUHYCOB

NMpeobpasoBaHue nogobwus. Mopobwue COOTBETCTBEHHbIX
3MNeMeHTOB

Teopema 0 npousBedeHUN OTPE3KOB XOpd, Teopembl O
NpoOM3BEAEHUN OTPE3KOB CEKyluMX, Teopema O KBagpaTe
KacaTenbHOW

6.5

BekTop, AnvHa (Moaynb) BEKTOpa, COHanpaBrieHHblE BEKTOPbI,
NMPOTMBOMOSIOXKHO  HanpaBfeHHble BEKTOpbl, KOMMMHEapHOCTb
BEKTOPOB, pPAaBEHCTBO BEKTOPOB, ofepauMM Hag BeKTopaMu.
PasnoeHne BeKTopa No ABYM HEKOMNNMHeapHbIM BEKTOpaM




KoopaunHaTtbl Bektopa. CkansipHoe npousBedeHne BeKTOpPOB,

6.6 NPUMEHeHne ANA HaXOXAEHUA OSIMH U YIIoB
[ekapToBbl KOOpAWHATLI Ha MMOCKOCTU. YpPaBHEHUS MPSMOU W

6.7 OKPYXXHOCTWU B KOOpAMHATax, MepecevYeHne OKpPYXHoCTen U
npsMbIX. MeToa KoopAMHAT N ero NpYMeHeHue

6.8 [MpaBunbHbIE MHOTOYTrONbHUKN

6.9 [AnvHa OKpYyXXHOCTW. Fpa,u,yCHa;lv W pagvaHHaa wMepa yrna,
BblYMCMEHNE OJTVH OYT OKPYXXHOCTEN

6.10 [Mnowanb Kpyra, cektopa, cermeHTa

6.11

ABMXeHNs  NSIOCKOCTU U BHYTPEHHWE CUMMETpun  ouryp
(anemeHTapHble npegctaBneHus). [lapannenbHbln  NepeHoc.
[MoBopoT




NMPOBEPAEMbBIE HA O3 N0 MATEMATUKE TPEBOBAHUA K
PE3YJ/IbTATAM OCBOEHUA OCHOBHOW OEPA3OBATEJIbHON
NMPOrPAMMblI OCHOBHOI'O OBLLEFO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

MpoBepsiemble Tpe6OBaHUA K NPegMETHbIM
pe3ynbTaTamMm OCBOE€HUS OCHOBHOM
oGpa3zoBaTesnibHOM NporpamMmmbl OCHOBHOIO obLero
obpa3oBaHus Ha ocHoBe ®IOC

YMeHne  onepupoBaTb  MNOHATUAMWU.  MHOXECTBO,
NOAMHOXECTBO, onepauun Hag MHOXeCcTBaMu; yMeHue
onepupoBaTtb MNOHATUAMMU: rpad, CBA3HbIN rpad,
AepeBo, UMK, MNPUMEHATb MX NPU pelleHuu 3agad;
YMEHMEe Wucnonb3oBaTb rpadumyeckoe npeacraBrieHne
MHOXECTB ANs OnucaHus pearnbHbIX MNPOLECCOB W
SABMEHUA, NPV peleHun 3agad M3 gpyrnx ydebHbIX
npeamMeToB

YMeHne onepupoBaTtb MOHATUAMMU:  ONpedeneHune,
akcmoma, Teopema, AoKa3aTenbCTBO; ymeHue
pacno3HaBaTb WCTUHHbIE W JOXHble BbICKa3blBaHWS,
npuBOAMTL MNPUMEPbI U KOHTPNPUMEPbLI, CTPOUTb
BbICKa3blBaHUS U OTPULAHUS BblCKa3blBaHWI

YMeHune onepupoBaTb MNOHATUSAMU: HaTypasibHOEe YnCho,
NPOCTOE M COCTaBHOE YMCIO, AENMMOCTb HaTyparbHbIX
yucen, MpusHakMm LOenuMOCTW, LUenoe 4Yucrno, MOoAyrb
yucna, obblkHOBeHHasd Apobb uM gecatndHaa Opobb,
CTaHAapTHbIM  BUL 4uUCha, pauMoHanbHOe  4uUcho,
nppauuoHasibHoe Y1cro, apudmMeTU4ecKkun KBagpaTHbIn
KOPEHb; YMEHMe BbIMOMHATL LENCTBUS C 4YUCNamu,
CpaBHMBaTb M YyMNopsigouvMBaTb 4ucna, NpeacTaBnsTb
yucrna Ha KoopAuHaTHOM MPAMOW, OKPYrNATb 4ucna;
yMeHne genatb MNPUKUOKY W OUEHKY pesynbTaTta
BblYNCNEHUN

YMeHne onepupoBaTb MOHATUAMU: CTENeHb C LefbiM
nokasareniem, apumMeTnyeckun KeaLpaTHbIA KOPEHb,
MHOrouneH, anrebpandeckas [gpobb, TOXOECTBO;
3HaKOMCTBO C KOpHeM HaTypanbHOW cTeneHn 6Gonblue
€0VHWUbI; YMEHNE BbINOSHATbL pacy€Tbl Mo dhopMyrnam,
npeobpasoBaHns uenblx, APOOBHO-paLNOHanbHbIX
BbIP@XXEHUA W BbIPAXEHUN C KOPHAMW, pasfoxXeHue
MHOroYsleHa Ha MHOXWUTENW, B TOM 4uUcne C
ncnonb3oBaHnem ¢OpMyn pasHOCTM KBagpaToB MU
KBagpaTta CyMMbl U Pa3HOCTM

YMmeHune onepupoBaTb NOHATUAMMU: 4YuMcroBoe
paBeHCTBO, YpaBHEHMNE C OOHON NEepPeMEHHON, YNCNOBOE
HEepaBEeHCTBO, HEPABEHCTBO C MEPEMEHHON; YMEHue
pewaTb NIMHENHbIE N KBafpaTHble ypaBHEHUs, APOBHO-




pauMoHanbHble YpaBHEHUSS C OOHOW NepeMeHHOW,
CUCTEMbl OBYX JIMHEWHbIX YpPaBHEHWW, JNMHENHble
HepaBeHCTBaA M WX CUCTEMbI, KBagpaTHble U APOOHO-
pauMoHarnbHble HepaBEeHCTBaA C OAHOM MEpPeMeHHOn, B
TOM YMCne NP peLleHnn 3agad n3s gpyrmx npegmeTos u
NPaKTUYECKMUX 3ajav; yMeHune NUCcnosnb3oBaTb
KOOPAMHATHYIO MPAMYKD M KOOPAMHATHYK MSIOCKOCTb
ANs M300paXeHnsa peLleHnin ypaBHEHUI, HEPABEHCTB U
cucTem

YMeHue onepupoBatb MNOHATUSAMWU: (PYHKUMA, rpaduk
doyHKUMN, HYNu dyHKUMN, NPOMEXYTKM
3HaKOMOCTOSIHCTBA, NPOMEXYTKM BO3pacTaHus,
ybbiBaHus,, Haumbonbluee ” HauMeHbllee 3Ha4YeHus
YHKLMM; YMEHWEe ornepupoBaTb MOHATUAMM: nNpAMas
NPONOPLUMOHArIbHOCTb, NUHEeNHas dyHKUMA,
KBagpaTudHas dYyHKLMSA, obpaTHasa
nponopumoHanbHOCTb, napabona, rmnepbona; ymeHue
CTPOUTb rpadomnkm OYHKLNIN, NCMONb3oBaTb rpadoukn ans
ornpeneneHna cBOUCTB NPOLLECCOB U 3aBUCUMOCTEN, AN
peweHnss 3agad u3 gpyrux y4ebHbix npeameToB U
peanbHOW >XWU3HW; YMeHWe BblpaxaTb dopMynamMmm
3aBUCMMOCTUN MeXay BennimHamm

YmeHne onepupoBaTb NOHATUAMMU:
nocnegoBaTesnbHOCTb, apudmeTuyeckas 7
reomeTpuyeckass Nporpeccun; yMeHUe WCMnonb30BaThb
CBOWCTBa nocrnegoBaTenbHOCTEN, POPMYIibl CyMMbl U
obLLero YneHa npu pelleHnn 3agad, B TOM Yucrne 3agad
N3 Opyrmx y4ebHbIX NPeaAMETOB 1 pearnbHOM KU3HM

YMeHue pellatb 3agayn pasHbiX TUMOB (B TOM YuCrie Ha
MPOLUEHTbI, OONN W 4acTu, ABWXKeHue, paboTy, LeHy
TOBapoOB WU CTOMMOCTb MOKYMOK WU YCNyr, Hanorun, 3agayu
M3 obnactum ynpaBneHust JNUYHLIMW U CEMENHbIMU
dvHaHCcamMK);  yMeHMe  COCTaBNSATb  BblpaXKeHus,
YpaBHEHUSl, HEpaBEHCTBA W CUCTEMbI MO YCMOBMIO
3agayn, uccriegoBaTb  MOJMYYEHHOE  peLUeHne U
oueHnBaTb npaBAonogo6HOCTb NONy4YeHHbIX
pe3ynbTaToB

YMeHne onepupoBatb MOHATUAMU: durypa, Touka,
OTPe30K, nNpsiMasd, nyd, floMaHas, yrosl, MHOroyrosnbHUK,
TpeyronbHWK, paBHODOEAPEHHbLIN U PaABHOCTOPOHHMUI
TPeyronbHUKW, NPAMOYrOSibHbIA TPEYronbHUK, MeanaHa,
BGuccekTpuca n BbICOTa TpeyrorbHuKa,
YeTbIPEXYrONbHUK, napannenorpamm, pom0,
NPAMOYroSibHUK, KBaapaT, Tpaneuus; OKPY>XXHOCTb, Kpyr,
KacaTenbHad; 3HaAKOMCTBO C MPOCTPaHCTBEHHbLIMU
durypamn; ymeHue pellatb 3ajayv, B TOM 4ucne u3
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NOBCEOHEBHOWN XN3HU, HA HaxXoXOeHNe reoMeTpPUYECKUX
BENWUYUH C MPUMEHEHNEM M3YYEHHbIX CBOMCTB Uryp n
dakToB

YMeHne onepupoBaTtb MOHATUSAMU: PaBEHCTBO uryp,
PaBEHCTBO  TPEYrofibHMKOB;  MNapanfenbHOCTb W
nepneHauKynsapHOCTb MPAMbIX, Yron Mexay MnpaMbiMU,
nepneHaukynsap, HaknoHHasl, npoekums, nogobue
duryp, nogobHble TPEYronbHWKMK, CUMMETPUS
OTHOCUTENBHO TOYKM U NPSIMOW; YMEHME pacrno3HaBaTtb
paBeHCTBO, CUMMETPULO n nogobuwe  curyp,
napannenbHOCTb WM NEepPneHauKyNnspHOCTb MPsIMbIX B
oKpyXarLwem Mmmpe

YMeHne onepupoBaTtb NMOHATUSIMU: ANWHA, PacCTosiHKE,
yron (BenuuMHa yrna, CUMHYC W KOCUHYC Yyrna
TpeyrosbHUKa), NnoLwiaab; yMeHne oueHnBaTb pa3mepbl
npegMeToB M OOBbEKTOB B OKPY’XKaloLEM MUPE; YMEHUE
NPpUMEHATb  OpMynbl  NepuMeTpa UK nnowaau
MHOrOYrofibHMKOB, AfMHbI  OKPY)XHOCTU W nnowaau
Kpyra, obbema npsiIMOYronibHOro napannenenuneaa;

yMeHne NPUMEHSATL NPU3HaKK paBeHCTBa
TpeyronbHMKOB, TEOPEMY O CYMME YrIOB TpeyrosbHuKa,
Teopemy Mudparopa, TPUroHoOMeTpuyeckme

COOTHOLWIEHMS ANSA BblMUCNEHUA [OfWH, PacCTOAHUN,
nnowanen

YMeHne un3obpaxatb nnockue  urypsl U UX
KOMBUHaLMK, NPOCTPAHCTBEHHbIE Urypbl OT PYyKW, C
MOMOLLBI YEPTEXHBLIX UHCTPYMEHTOB W 3NEKTPOHHbIX
CpeacTB No TEKCTOBOMY USTU CUMBOSIbHOMY OMUCaHUIO

13

14

15

YMeHne onepupoBaTb MOHATUSIMU:  NPSMOYrofbHas
cucTemMa KOOpAMHAT; KoopauHaThl TOYKWU, BEKTOP, CyMMa
BEKTOPOB, NPOV3BEAEHNE BEKTOPA HA YNCIO, CKansipHoe
NPOM3BEAEHNE  BEKTOPOB; YMEHWe  UCMOoNb30BaTb
BEKTOPbl 1 KOOpPAWHATLI ANs1 NPeACTaBleHNs AaHHbIX U
pelleHnss 3aga4y, B TOM u4ucne U3 Opyrux Yy4eOBHbIX
NPeaMeTOB M pearibHON XU3HU

YMeHue onepupoBaTtb MOHATUAMMU: CTONOMKOBbLIE U
KpyroBble avarpammbl, Tabnuubl, cpenHee
apugmeTunyeckoe, MeaunaHa, Hanbonbliee "
HauMMeHblUee 3Ha4yeHusi, pasmax 4YUCroBoro Habopa;
yMeEHne n3BrekaTb, WHTEpNpeTnpoBaTb "
npeobpa3oBbiBaTb MHGOPMALMIO, MNPeaCTaBfEHHYHO B
Tabnuuax n Ha guarpaMmmax, oTpaxawLlyto CBOMCTBA U
XapakTEPUCTUKU peanbHbIX MPOLEeCcCoB U  HABMEHUN,;
YMEHME pacrno3HaBaTb W3MEHYMBbIE BENIMYMHbI B
oKpyXxarLiem Mmmpe

YMeHue onepupoBaTtb MOHATUAMM: CryYauHbIA OMNbIT
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(cny4YamHbI  9KCMNEPUMEHT), 3NeMeHTapHoe CcobbiTue
(3nemeHTapHbIN Ucxon) CnyyYyanHoro onbiTa, criydamHoe
cobbiTve, BEpPOSATHOCTb COObLITUSA; yMEeHWe HaxoauTb
BEPOSAITHOCTU  CriydavHbiX COObITUM B oOnblTax C
PaBHOBO3MOXHbIMM  3fIeMEHTapHbIMKM  COObLITUAMMU;
yMeHue pewaTtb 3agayM MeToAOM OpraHM30BaHHOMO
nepebopa M C MCNonb3oBaHWEM MNpaBuna YMHOXEHUS;
YMEHMe OLEeHNBaTb BEPOSATHOCTM pearnbHbIX COBbITUIA K
SIBNEHUI, NOHMMAaTb POSib NPaKTUYECKN OOCTOBEPHbIX U
MarioBEPOSATHbLIX COBObITUA B OKpyXarwlem Mupe U B
XXWM3HW; 3HAKOMCTBO C MOHSATMEM HE3AaBUCUMbIX COObLITUN;
3HAaKOMCTBO C 3aKOHOM 60SMbLIMX YUCEN U ero Posbio B
MacCOBbIX SBNIEHUAX

YMeHue BbIbMpaTh NOAXOAALWMN U3YYEHHbIN MeToa AN

peLleHmns 3agauu, NPUBOAUTL npumMepbl
MaTeMaTU4YeCKkMX 3aKOHOMEpPHOCTENW B npupode W
XKNU3HW, pacno3HaBaTb nposiBneHne 3aKOHOB

MaTeMaTMKM B WUCKYCCTBE, OMUCbIBaTb OTAEfNbHbIE
Bblgawowmecs pesynbtatbl, MNOSlyYEHHbIE B  XoAe
pasBUTUA MaTeEMaTUKM KakK Hayku, NPUBOAUTL NPUMEPHI
MaTeMaTU4yeCKUX  OTKPbITUA UM UX aBTOpPOB B
OTEeYEeCTBEHHOM N BCEMUPHOMN NCTOPUMN




NEPEYEHb 3JIEMEHTOB COAEPXAHUA, MPOBEPAEMbBIX HA OI'd
NO MATEMATUKE

Kon NMpoBepsieMbin aNeMeHT coaepxaHus
1 Yuncna n BblumcneHnsa
11 HaTtypanbHble n uenble yucna. NpuaHakm SennMocTy uenbixX
yucen
12 O6bIKHOBEHHbIE U AeCATUYHbIE APOOUN, NPOLEHTLI, DECKOHEYHbIE
nepuogmnyeckme apobu
13 PauuoHanbHble 4ncna. ApudmeTumyecknme  onepaumm €
paunoHasibHbIMK YUcnamm
14 ﬂe?CTBMTeﬂbele yncna.  ApudmeTnyeckue onepauum C
OENCTBUTESNbHBIMU YUCTIaMK
15 MpnbNmxKEHHbIE BbIYMCNEHUS, npaBuna OkPYrieHus, NpUkaKa u
oLeHKa pesynbTaTta BblYUCIIEHUI
2 Anrebpanyeckme BblpaXXeHus
2.1 BykBeHHble BblpaXeHUs1 (BblpaXKeHUs1 C NepeMeHHbIMN)
50 CteneHb C LieNbiM nokasaTenem. CTeneHb C paumoHanbHbIM
nokasaTtenem. CBoncTBa CTENEHN
2.3 MHorouneHsl
2.4 Anrebpandeckas opobb
55 ApnmeTU4eCKMn KOpeHb HaTypanbHOM CTeneHu. Hencteusa c
apudPMeTUYECKMMN KOPHSIMN HaTypanbHOW CTENEHNU
3 YpaBHEHUs U HepaBeHCTBaA
31 Llenble u gpo6Ho-pau,1:|0Haanb|e ypaBHeHusi. Cuctembl u
COBOKYMHOCTW YpaBHEHWUN
3.0 Llenbie n gpobHo-paumoHanbHble HepaBeHcTBa. CucTembl u
COBOKYMHOCTUN HEPABEHCTB
3.3 PelueHune TekcToBbIX 3aaau
4 YucnoBble nocnenoBaTenibHOCTU
41 I'Iocnep,OBaTeanocm: crnocoobl 3agaHus
nocrnegoBaTenbHOCTEN
49 Apudmetndeckas M reometTpudeckasi nporpeccun. dopmyna
CMNOXHbIX NPOLEHTOB
5 PyHKUNM
®dyHKUMSA, cnocobbl 3agaHna  pyHKuuKn. [paduk  yHKUUK.
O6nacTb onpegeneHns N MHOXeCTBO 3HaYeHUn pyHKuumn. Hynu
51 dyHKUMK.  TIpOMEXYTKM  3HaAKOMOCTOAHCTBA.  [pomexyTku
MOHOTOHHOCTU (PYHKUMK. MakcumMymMmbl 1 MUHUMYMbI (PYHKLWN.
Hanbonbwee © HauMmeHbllee 3HayeHWe (QyHKUMM  Ha
NPOMEXYTKe
6 KoopamHaTbl Ha NPSIMOM M MOCKOCTU




6.1

KoopaunHaTHas npsimas

6.2 [ekapToBbl KOOPAMHATLI HA NSTIOCKOCTU
7 [eomeTpus

7.1 "eomeTpuyeckne urypbl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyronbH1Ku

7.4 OKpY>XHOCTb U Kpyr

7.5 N3mepeHne reoMeTpuyeckmx Berm4mH

7.6 BekTopbl Ha NnocKoCcTH
8 BeposATHOCTb 1 cTaTUCTUKA

8.1 OnucaTtenbHaga cTaTucTuka

8.2 BeposiTHOCTb

8.3 KombuHaTtopuka

8.4 MHoxecTBa

8.5 Mpadbl
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