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Pa6ouyas nporpamma cchopmupoBaHa ¢ y4eTom paboyen nporpamMmmbl BOCNUTAHUA
’BOY HCO «CKK», npnaBaHa obecne4ynTtb AOCTUXKEHMNE NMNYHOCTHbIX
pe3ynbTaToB.

NOACHUTEJIbHAA 3AMMUCKA

feomeTpus Kak OOMH U3 OCHOBHbIX pasfenoB LUKONIbHOW MaTemMaTuKWU, UMERLLMIA
CBOEN uenbko obecneunTb M3ydeHWe CBOWCTB U pasmMepoB Uryp, UX OTHOLLUEHUA U
B3aMMHOE pacnosioXeHne, OMMpaeTCcsl Ha FOrMYeckyto, AOoKa3aTeSlbHY JIMHUIO.
LleHHOCTb U3y4YeHUss reomMeTpum Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus
3akn4aeTca B TOM, 4YTO OOy4YalLWUNCA y4dUTCA NPOBOAUTL  JoKasaTerbHble
paccyXaeHus, CTpPOUTb  JIOrMYEecKMe yMO3aKNioYeHusi, [oKasblBaTb  MWCTUHHbIE
YTBEPXKAEHNS U CTPOUTb KOHTPMPUMEPbLI K FIOXHBIM, MPOBOAUTL PacCYyXAEHUss «OT
NPOTMBHOrO», OTNMYaTb CBOWCTBaA OT nNpu3HakoB, opMynupoBatb obpaTHbie
YTBEPXOEHUS.

BTopon uenbl0 U3y4YeHUsI TreoMeTpunm SBMSIETCS  WUCMNONb30BaHME €€  Kak
WHCTPYMEHTa Mpu peleHnn Kak MaTeMaTuyeckux, TakK W NpakTU4eckux 3agad,
BCTPEYarLMNXCs B pearnbHOn XunsHun. ObyyatolmMnca OOMKEH HAy4MTbCA Onpeaenntb
reoMeTpuyeckyro durypy, onucatb CrnoBamMu AaHHbIA YEPTEX WU PUCYHOK, HaNTK
nnowaab 3eMernbHOro yyacTtka, paccyuTaTb HeOOXoauMYK ASIMHY OMTOBOSIOKOHHOIO
kabena wnn Tpebyemble pasmepbl rapaxa gns aBToMobuns. OTOMy COOTBETCTBYET
BTOpas, BblYMCNUTENbHASA IMHMA B u3ydeHun reomeTpun. [pu pewweHun 3agad
NPaKTUYEeCKOro xapakrepa oby4alLMNCa YyYUTCA CTPOUTL MaTemMaTudeckne mMoaernu
peanbHbIX XU3HEHHbIX CUTYaLUWUn, NPOBOAUTL BbIYUCIIEHMS U OLEHUBATb afekBaTHOCTb
NOfy4YeHHOro pesynbTaTa.

KparHe BaxHO nogyYépkmBaTb CBA3M reoMeTpum C  ApyruMmun  yy4ebHbIMU
npeameTamu, MOTMBMPOBATb WCMNONb30BaTb ONpeferieHus reomeTpudeckux curyp u
MNOHATUN, OEMOHCTPUPOBATb MPUMEHEHME MOSTYYEHHbIX YMEHUA B (PU3NKE U TEXHUKE.
OTn cBA3M Haubonee 4pko BUAHbI B Temax «BekTtopbl», «TpuroHoMeTpuyeckue
COOTHoOLWeHnA», «MeTog koopanHaT» u « Teopema lNMuaropay.

Y4yebHbih Kypc «l'eomeTpusa» BKMOYaeT Crieaylolwme OCHOBHble pasgensl
cogepxaHus: «'eomeTpudeckue purypsl n nx ceomcTear, «/lsamepeHne reomeTpnieckmnx
BENMMUYMHY», «[lekapToBbl KoopAuHaTbl Ha MNOCKOCTUY», «Bektopbl», «[BMXeHus
nnockocTny, «lpeobpasoBaHus nogobus».

Ha nsyyeHue yuyebHoro kypca «l'eomeTtpus» otBoautcs 204 yaca: B 7 knacce — 68
yacoB (2 yaca B Hepgento), B 8 knacce — 68 yacoB (2 yaca B Hegentw), B 9 knacce — 68
4yacoB (2 yaca B Hegeno).



COAEPXAHUE OBYYEHUA
7 KINNACC

HayanbHble NoOHATUA reomeTpumn. Touka, npamasi, oTpes3ok, nyd. Yron. Bugbl yrnos.
BepTukanbHble M cMmexHble yrnbl. buccektpuca yrna. JlomaHasi, MHOrOYyrosibHUK.
[MapannenbHOCTb U NePNeHANKYNAPHOCTb NPSAMbIX.

CummeTpuyHble ¢urypbl. OCHOBHblE CBOWCTBa OCEBOM cummeTpun. [Mpumepsbl
CUMMETPUN B OKpPYKatoLLLeM Mupe.

OCHOBHblE NOCTPOEHUSA C NMOMOLLBIO LUUPKYNA U NMHENKU. TpeyronbHuk. BeicoTa,
MeguaHa, buccekTpuca, Ux CBOUCTBaA.

PaBHOGeOpEHHbIN U PaBHOCTOPOHHUI TPEYroNbHUKN. HEpaBEHCTBO TPEYronbHMKa.

CeonctBa 1 npusHakm paBHOOeapeHHOro TpeyronbHuka. NpusHakn paBeHCTBa
TPeyrosibHUKOB.

CeoKncTtBa W npusHakum napannenbHblXx npsaMmbix. Cymma yrnoB TpeyronbHuka.
BHelwHWe yrnbl TpeyronbHuka.

MpsiMoyronbHbIN TPeyronbHUK. CsowcTtBo MeguaHbl NPAMOYrofibHOro
TpeyrosribHUKa, MNpoOBeAEHHOM K runoTeHy3e. [lpu3Hakm paBeHCTBa MPSMOYrofbHbIX
TpeyronbHUKOB. MNMpAMOYronbHbIN TpeyronbHuK ¢ yrinom B 30°.

HepaBeHcTBa B reomMeTpun: HEPaBEHCTBO TPEYrofibHMKa, HEPaBEHCTBO O AfWHE
nomaHon, Teopema O 6Gonbwem yrne wn OGonblienh CTOPOHE TpPeyrosfbHuKa.
MepneHankynsap 1 HaKNoHHas.

["leomeTpuryeckoe MeCcTo To4ek. buccekTpuca yrna u cepeuHHbIN nepneHankynsap
K OTPE3Ky Kak reoMeTpuyeckne mecta TOYeK.

OKpyXHOCTb U Kpyr, XopAda v gvameTp, ux ceoncTtsa. BaanmHoe pacnonoxeHue
OKPY>XHOCTU 1 NpaAMoKn. KacaTernbHas 1 cekyLas K okpy>KHOCTU. OKpPY>KHOCTb, BIMCaHHas
B yron. BnncaHHasa n onvcaHHas oKpy>KHOCTU TpeyronbHuKa.

8 KINACC

YeTbipéxyronbHuku. [lapannenorpamm, ero npu3Haku M CBOWCTBA. YacTHble
cnyyan napannenorpammoB (NPSMOYrosibHUK, poM0O, KBaapar), UX NPU3HaKn 1 CBONCTBA.
Tpaneuus, paBHoboKasa Tpaneumsi, €€ CBOMCTBA U Npu3Haku. MNpsimoyronbHas Tpaneuus.

MeTon yaBoeHua meguaHbl. LeHTpanbHas cummeTtpuda. Teopema darneca u
Teopema O NponopuUmMoHasrbHbIX OTpe3Kax.

CpeaHve nuHum TpeyronsHuka n Tpaneunn. LieHTp macc TpeyronbHuka.

Mopoobue TpeyronbHUKoB, KoaddumumeHT nopobua. [MpusHakm nogodus
TpeyronbHuKoB. [puMeHeHne nogobusa Npu peLeHnn NpakTUYecKnx 3agau.

CeonctBa nnowagen reometpudeckux duryp. Popmynbl  Ana  nnowaau
TpeyronbHukKa, napannenorpamma, pomba u Tpaneuun. OTHOWeEHME nnowanen
nogoOHbIX uryp.

BbluncneHne nnowwagen TpeyrosibHUKOB M MHOFOYrOfIbHUKOB Ha KneTtyaTtomn bymare.

Teopema [uparopa. [MpumeHeHne Teopembl [udaropa npu  pelueHuu
NpaKTU4eCKNX 3agav.

CWHyC, KOCMHYC, TaHreHC OCTPOro yrna npsiMoyrofibHOro TpeyroneHuka. OCHOBHOe
TPUrOHOMETPMYECKOE TOXAECTBO. TpuroHomeTpuyeckme dyHkuum yrnos B 30, 45 1 60°.



BnucaHHble M LeHTpanbHble Yribl, Yron Mexay KacaTenbHOW U XopAown. Yrnbl
MeXxay Xxopaamu u cekywmmn. BnmcaHHble n onucaHHble YeTbIpEXYronbHUKKA. BaanmHoe
pacnonoXxeHne OBYX OKpy>KHocTen. KacaHue okpykHocTen. ObLimne kacaTenbHble K ABYM
OKPY>XHOCTSAM.

9 KINACC

CwuHyc, kocuHyc, TaHreHc yrnos oT 0 go 180°. OcHOBHOE TPUrOHOMETPUYECKOE
TOXaecTBO. POpMyInbl NPUBEAEHNS.

PeweHne TpeyronbHMKOB. TeopemMa KOCMHYCOB M Teopema CUHycoB. PelueHue
NpaKkTU4EeCKNX 3agady C UCNOSIb30BaHMEM TEOPEMbl KOCUHYCOB Y TEOPEMbI CUHYCOB.

MpeobpasoBaHue nogobus. NMogobrne cooTBETCTBEHHbLIX 3NIEMEHTOB.

Teopema 0 npousBefeHMN OTPE3KOB XOpPA, TeopeMbl O NPOuU3BeAEHUMN OTPE3KOB
CeKyLLMX, Teopema O KBagparte KacaTeSlbHOW.

Bektop, anuHa (Mogynb) BeKTOpa, COHanpaBfeHHble BEKTOPbI, NPOTUBOMOMOXHO
HanpaBIieHHblE BEKTOPbI, KONSIMHEApPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ornepalumm
Hag BekTopamun. PasnoxeHue BekTopa N0 [ABYM HEKOMMMHEapHbIM BeEKTOpaM.
KoopaouHaTbl BekTOopa. CkanspHoe npou3BedeHNe BEKTOpPOB, MpUMEHeHWe [Ans
HaXoXA4eHWsA ONVH 1 YINOB.

[ekapToBbl KOOpAMHATbI Ha MJSIOCKOCTU. YpaBHEHUA MNPAMOW U OKPYXXHOCTU B
KoOpAMHaTax, MepeceyeHne OKpPYyXXHOCTem W npambix. Metog koopavHat u - ero
NPUMEHEHNE.

MpaBunbHbIE MHOrOYronbHUKW. [nHa OKpy>KHOCTW. ['pagycHas n paguaHHasa mepa
yrna, Bbl4UCrieHne ONVH Ayr OKpy>KHoCcTen. MNnowaab Kkpyra, Cektopa, cermeHTa.

[BMXEHNsT NNOCKOCTU U BHYTPEHHWEe cummeTpun duryp (SnemeHTapHble
npegcrasnenus). NMapannensHel nepeHoc. [1oBopoT.



MIMAHUPYEMbIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI YHEBHOI'O KYPCA
«FEOMETPUSA» HA YPOBHE OCHOBHOI'O OBLLEITO OBPA30OBAHUA

JINYHOCTHbLIE PE3YJIbTATDI

JInyHOCTHbIEe pe3ynbTaTbl OCBOEHMS NpOorpaMmbl y4ebHoro kypca «lreometpusi»
XapaKkTepuayoTCs:

1) naTpuoTuyeckoe BocnuTaHue:

NPOSsIBNIEHWEM MHTEpeca K MpOLUSIOMY U HACTOSALWEMY POCCUIACKOM MaTeMaTUKu,
LLEHHOCTHbIM OTHOLUEHWEM K OOCTMXXEHUSIM POCCUMCKMX MaTEeMaTMKOB WU POCCUIACKOMN
MaTeMaTU4YeCKOW LUKOMbl, K WUCMOSb30BaHUIO 3TUX LOCTMXKEHWA B APYrnX Haykax u
npuknagHblx cpepax;

2) rpaxaaHCcKoe N AYXOBHO-HPaBCTBEHHOE BOCNUTaHUe:

FOTOBHOCTbIO K BbIMOSTHEHMIO 00513aHHOCTEN rpaXxaaHuHa 1 peanusauumn ero npas,
npeacTaBneHnemM O MaTeMaTMYeCcKMX OCHOBax (YHKUVMOHUPOBAHUS  pPasfnmnyHbIX
CTPYKTYP, ABNEHUN, npouenyp rpaxgaHckoro obwecrsa (Hanpumep, Bbi6opbl, onpochil),
FOTOBHOCTbIO K OOCYXXOEHW0 3TUYEeCKMX npobrieM, CBA3aHHbIX C MNPAKTUYECKUM
NPUMEHEHNEM [OCTMXKEHUA HaAyKW, OCO3HAHMEM Ba)XHOCTM MOpPanbHO-3TUYECKNX
NPVHUMMNOB B AEATENbHOCTU YYEHOrO;

3) TpyaoBoOe BocnuUTaHue:

YCTAHOBKOM Ha aKTMBHOE Yy4yacTMe B pelleHMM MpakTUdecknx 3agad
MaTeMaTU4YEeCKON  HanpaBNEHHOCTW, OCO3HAHWEM  BaXHOCTU  MaTemMaTU4eCcKoro
obpa3oBaHNsA Ha MPOTSHKEHUM BCEW XM3HU ANS  YyCNewHoW npodecCnoHanbHOM
AEeATenbHOCTM U pasBUTUEM HeOBXOOUMbIX YMEHUK, OCO3HaHHbIM BbIGOPOM U
NOCTPOEHNEM WHAMBUAYANbHOW TpaekTopum 0OpasoBaHWA M KU3HEHHbIX MfaHOB C
YYETOM NMYHbIX MUHTEPECOB M OBLLIECTBEHHbIX NOTPEBHOCTEN;

4) acTeTn4yecKoe BocnuTaHue:

CMOCOBHOCTBID K 9MOUMOHANbHOMY W 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTM4Yecknx OOBLEKTOB, 3adad, peLlleHu, pacCyXOeHUn, YMEHU0 BUAETb
MaTeMaTU4YeCKne 3akOHOMEPHOCTM B UCKYCCTBE;

5) LeHHOCTU Hay4YHOro No3HaHuUA:

opueHTaunen B  OEATeNbHOCTM Ha  COBPEMEHHYHD  CUCTEMY  HayYHbIX
npeacTaBneHnn 06 OCHOBHbLIX 3aKOHOMEPHOCTSX Pa3BUTUS YernoBeka, Npupoabl U
obwecTBa, MOHMMaHMEM MaTeMaTU4yeCKOM Haykm Kak cdepbl 4YenoBedeckom
AEeATenbHOCTU, 3TanoB €€ pasBUTUA W 3HAYMMOCTU AN pasBUTUSA  LMBUNM3aLuUu,
oBnageHneM $3bIKOM MaTeMaTUKM M MaTeMaTUYecKon KynbTypon Kak cpenCcTBOM
NO3HaHMA Mupa, OBNageHWeM MNpPOCTENWMMAN  HaBblkaMW  MCCNeaoBaTENbCKOM
AEATENbHOCTY;

6) dusnyeckoe BocnuTaHue, opmMupoBaHue KynbTypbl 300POBbSA WU
3MoLuMoHanbHoro 6narononyyms:

FOTOBHOCTbIO MPUMEHATL MaTeMaTUYeCKne 3HaH1s B MHTEpecax CBOEro 340p0BbS,
BedeHusa 300poBoro obpasa XusHu (3gopoBoe nutTaHue, cbanaHCMpPOBAHHLIA PEXNM
3aHATUA W OTAbIXa, perynspHas duanyeckasa akTMBHOCTb), CHOPMUPOBAHHOCTbIO
HaBblka pednekcun, NpusHaHMeM CBOEro npasa Ha OWKOKY 1 Takoro e npasa gpyroro
Yyernoseka;

7) aKkonornyeckoe BocnutaHue:



OpUEHTaUMen Ha NpMMEHEHWEe MaTemMaTU4eCcKUX 3HaHWW ANs pelleHust 3agad B
obnactu COXpaHHOCTWU OKpyXalLuen cpeabl, NNaHUPOBaHUSA MOCTYNKOB M OUEHKU WX
BO3MOXHbIX MNOCNEACTBUA LM OKpyXalolen cpeabl, OCO3HaHMeM rnobanbHoro
XapakTepa 9KONOorm4eckux npobnem n nytem nx peLueHus;

8) apantaums K M3MEHALWUMCS YCIIOBUSIM COLMaNbHOU U NPUPOAHOMN
cpeAabl:

FOTOBHOCTbLIO K AEACTBUSAM B YCIOBUSX HEONPEOENEHHOCTM, MOBLILLEHNIO YPOBHSA
CBOEN KOMMETEHTHOCTU 4epe3 MNpPakTUYECKYD AEATENbHOCTb, B TOM YUCIE YMEHUe
yuuTbCa y Apyrux niogen, npmobpetatb B COBMECTHOW AEATENbHOCTU HOBblE 3HAHUSA,
HaBbIKM M KOMMNETEHUUM U3 OMbiTa APYruX;

Heob6Xo0aUMOCTbLI0 B (hOPMMPOBAHMN HOBbLIX 3HAHUKW, B TOM YMcrie opmynmnpoBaTh
naoeun, NOHATUSNA, rmnoTesbl 06 06bEKTaX U ABNEHUNAX, B TOM YNCIE paHEE HEU3BECTHbIX,
0OCO3HaBaTb AedULMTbl COOCTBEHHbLIX 3HAHWUA N KOMMETEHTHOCTEN, NMMaHNPOBaTb CBOE
pa3BuUTuE;

CNOCOBOHOCTBIO OCO3HaBaTb CTPECCOBYHO CUTyauuio, BOCNPUHMMAaTb CTPECCOBYHO
CUTyaUMIO KaK BbI30B, TPEDYOLLNIA KOHTPMEP, KOPPEKTUPOBATL NMPUHUMAEMbIE PELLEHMS
n 0encTBnd, popmMynuMpoBaTb U OLeHMBaTb PUCKM N NOCHeAcTBus, dOpMnpoBaTh OMbIT.

METAMNPEOMETHbIE PE3YJIbTAThHI
Mo3HaBaTenbHble YyHUBeEpPCcanbHble y4ebHble aencTBusA

Ba3oBble nornyeckue AeMCTBUSA:

* BbISBNATb W XapakKTepu3oBaTb CYLWECTBEHHbIE MNPU3HAKM MaTeMaTU4eCKnX
OOBHEKTOB, MOHATUA, OTHOLIEHMA MeXAy NOHATMAMMK, hopmynmpoBaTb
onpegeneHus MNOHATUN, yCTaHaBnmBaTb CyLLEeCTBEHHbIN npu3Hak
knaccudpukauun, OCHOBaHUA AN o606WeHNs W CpaBHEHWUS, KpUTepuu
NpOBOAMMOrO aHanun3a;

* BOCMPUHMMATb, dopmynmnpoBaTtb n npeobpa3oBbiBaThb CY>XOEHUSA:
yTBepauTenbHble U OTpuLaTeribHble, eAVHNYHbIE, YacTHbIe 1 ObLLne, YCrOBHbIE;

* BbISABNATb MaremaTuyeckme 3aKOHOMEPHOCTU, B3aMMOCBA3N N NPOTUBOPEYNs B
dakTax, OaHHbIX, HAabMNAEeHNAX U YTBEPXAEHUSX, Npeanarate Kputepun Ang
BbISIBIIEHNSA 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

e [enaTb BbIBOAbl C WCMNOMb30BAaHMEM 3aKOHOB JIOTUKW, [OEeAYKTUBHBIX U
WHOYKTUBHBIX YMO3aKNYEeHNA, yMO3aKio4YeHW Mo aHanoruu;

e pasbupatb [JokasaTenbCTBa MaTeMaTUyeckux YyTBepXxaeHun (npsiMble U OT
NPOTMBHOMO), MPOBOAUTbL CaMOCTOSTENIbHO HECIOXHble [oKa3aTenbCTBa
MaTeMaTU4eCcKux hakToB, BbICTpaMBaTb apryMeHTauuto, NnpuBogmMTb NpuMepbl 1
KOHTpNpuMepbl, 060CHOBbIBaTbL COOCTBEHHbIE PACCYyXOEHUS;

e BblbupaTb cnocob pelleHns yuebHon 3agaydn (CpaBHMBATbL HECKOSTbKO BapMaHTOB
peweHuns, BblbupaTe Havmbonee nOAXOOAWMA C YYETOM CaMOCTOATENbHO
BblAEMNEHHbIX KPUTEPUEB).

BbasoBble uccnepoBaTenbCKue AeNCTBUSA:

* 1Cnonb3oBaTb BOMPOCHI Kak WUCcneoBaTenbCKUA  MHCTPYMEHT  MO3HaHMS,

dopmMynupoBaTb  BOMPOCHI,  UKCUpYyKOLWME  NpoTMBOpeune, npobnemy,



CaMOCTOATENbHO YCTaHaBnMBaTb UCKOMOE U AaHHOoe, hopMUpOBaTb rMNOTESY,
apryMeHTMpoBaTb CBO MO3ULMIO, MHEHWE;

npPoBOAUTb MO  CaMOCTOSTENbHO  COCTaBMIEHHOMY  MNfiaHy  HECNOXHbIN
3KCMNEepUMEHT, Hebornblioe uccrneaoBaHMe MO YCTaHOBMEHUIO OCOBEHHOCTEN
mMaTemaTtmyeckoro obbekTa, 3aBUCUMOCTEN OOBEKTOB Mexay cobon;
CaMOCTOATENBHO bopmynupoBaTb 00606LWEHNS M BbIBOAbI MO pesynbTaTam
NpoBeOEHHOrO HabnwaeHusi, uUccnefoBaHus, OUeHMBaTb [LOCTOBEPHOCTb
NoSTyYeHHbIX pe3yrnbTaToB, BbIBOAOB M 0606LLEHNN;

NnporHo3vMpoBaTb BO3MOXHOE pasBuTME Mpouecca, a Takke BblaBUratb
NpeanonoXeHns o0 ero pasBuUTUN B HOBbIX YCINOBUSIX.

Pa6oTa ¢ nucpopmaumen:

BbISIBNSATb  HEAOCTATOMHOCTb U M3ObLITOMHOCTb  MHGpOpMaUMK,  AaHHbIX,
Heo6XoauMbIX ANS peLleHnst 3aaayun;

BblOMpaTb, aHanuaMpoBaTb, CUCTEMATM3NPOBATb W  UHTEpPRnpeTMpoBaTb
NHGOPMaLMIO Pa3NNYHbIX BUAOB 1 (DOPM NPeACTaBNEeHUS;

BblGMpaTb hopMy npeacTaBneHmst MHopMauum 1 UNMCTPUPOBaTL peLlaemble
3ajaym cxemamu, guarpammamm, MHou rpadonkon 1 nx KoMerHaumamu;
OLieHMBAaTb HAAEXHOCTb MHPOPMaLIUK MO KPUTEPUSIM, NPEANOXKEHHbBIM YYUTENEM
1Ny copMynmMpoBaHHbIM CaMOCTOSITENBHO.

KomMmMyHuKaTMBHbIe YyHUBepcarnbHble yYeOHble [eCTBUA:

BOCMpUHMMaTb U (POpMynMpoBaTh CY>XAEHWUS B COOTBETCTBUM C YCIOBUAMU U
uenamMmm obweHus, ACHO, TOYHO, FPAMOTHO BblpaXkaTb CBOK TOYKY 3PEHUS B
YCTHbIX U NMUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHMS MO XO4Y PeLleHust 3adayun,
KOMMEHTUPOBATb MNOMYYEHHbIN pe3ynbTar;

B xoge obcyxaeHus 3agaBaTb BOMPOCHI MO cywectBy ob6CyXaaemon Tembl,
npobnemsbl, pelaemMon 3agayv, BbiCKasblBaTb MAEW, HaALENEHHble Ha MNOWUCK
peLleHns, COonoCTaBfiATb CBOM CYXOEHUS C CYXOEHUSMU APYrux y4acTHUKOB
ananora, obHapyXuBaTb pasnuune u CXoacTBO NO3ULMKA, B KOPPEKTHOM dopme
dopMynmnpoBaTb pasHornacusi, CBon BO3paxeHus;

npeacTaBnATb pesynbTaTbl PELEHUA 3adayun, SKCNepuMeEHTa, UccnenoBaHus,
npoekTa, caMoCToATeNbHO BblOMpaTb dhopMaTt BbICTYMNNEHUS C y4ETOM 3agad
npeseHTaumm n ocobeHHoOCTEN ayauTopun;

noHMMaTb W MCNOMb30BaTb MNpeuMMyLlecTBa KOMaHOHOM W MHAMBUAYaNbHOM
paboTbl Npu peleHnn y4ebHbiX MaTemMaTUYECKMX 3aay;

NPUHUMaTb Ueflb COBMECTHOW AEeATENbHOCTW, MNaHMpoBaTb OpraHu3auuio
coBMecCTHOM paboTbl, pacnpeaenaTb Buabl paboTt, goroBapuBaTbesl, 0b6CyxaaTb
npouecc u pesynbTtaT paboTbl, 0606LaTe MHEHMS HECKOSNBKUX NI0AEN;
y4yacTBoBaTb B rpynnoBbiXx dpopmax paboTbl (06cyxaeHnsa, obMeH MHeHusMu,
MO3roBble LWTYpMbl W Apyrke), BbINOMHATL CBOK YacTb paboTbl WU
KoopaMHMpOBaTb CBOW AENCTBMS C OPYrMMU YfieHamMu KOMaHabl, OLEHMBaTb
Ka4yeCTBO CBOErO BKaga B o6 NpoAYKT No KpUTepUsiM, COOPMYMPOBaHHbBIM
y4yacTHMKaM1 B3aUMOAENCTBMS.

PerynaTuBHble yHUBepcarnbHble y4eOHble AeACTBUsA

CamoopraHunsauums:



® CaMOCTOSATENbHO COCTaBMATb NfiaH, anropuTM peLleHns 3agayn (Unu ero 4acTb),
BblGupaTb cnocob pelleHns ¢ Y4ETOM UMEIOLLINXCA PecypcoB N COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTMpoBaTb W KOPPEKTUPOBATb BapuaHTbl PeELUEHUn C
Y4ETOM HOBOW MHGOpPMaLUK.

CaMOKOHTpPOJb, SMOLMOHANbHbIN UHTENNEKT:

e Bnagetb crnocobamu camonpoBEpPKW, CaMOKOHTPONSA npouecca M pesyrnbraTa
pelleHna MaTeMaTuyeckon 3agadu;

* npeaBuMAaeTb TPYOHOCTU, KOTOpble MOrYT BO3HWKHYTb MpPWU peLleHun 3agayu,
BHOCUTb KOPPEKTMBbI B [AOEATENbHOCTb Ha OCHOBE HOBbLIX OOCTOATENLCTB,
HanAeHHbIX OLWNBOK, BbISIBIEHHbIX TPYAHOCTEN;

* oOuUeHVBaTb COOTBETCTBME pe3ynbTaTa AeATeNbHOCTUM MOCTaBMEHHOW Lenv u
YCNOBUAM, OOBACHATL MPUYUHBI  OOCTWXKEHUS WU HELOCTWXKEHUS  Lenwu,
Haxo4uTb OWMOKY, AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

NMPEOMETHbIE PE3YJIbTATbI

K koHLy 0By4yeHusa B 7 Knacce oby4aroLmnnca nonyymT cnegyowme npeameTHble
pe3ynbTaTbl:

PacnosHaBaTb U3yyeHHble reoMeTpuyeckne urypbl, onpeaendtb UX B3auMHOE
pacnonoxeHne, u3obpaxaTb reoMeTpuyeckne qUrypbl, BbINOMHATL YepTexun no
ycrnosuio 3agayn. M3mepaTb NUHEMHble U yrnoBble BenuvyuHbl. Pewartb 3agayun Ha
BblYMCIEHNE ONMMH OTPE3KOB U BESTMYUH YITIOB.

HenaTb rpybyto OUEHKY NUHENHbIX U YrIOBbIX BEMWYMH NPeaMETOB B pearibHOM
XW3HW, pa3MepoB MpupoaHbIX 06beKkToB. Pasnuuatb pasmepbl 3TUX OOBLEKTOB MO
NOpPSAAKY BENUYMHbI.

CTpouTb YepTexu K reoMeTpn4ecknm 3agadam.

lMonb3oBaTbCs NpU3HakaMy paBeHCTBA TPeyrofibHUKOB, MUCNOSb30BaTb MPU3HaKu
N CBOWCTBA paBHOGELPEHHbIX TPEYrofbHUKOB NPW peLleHnn 3agau.

MpoBoAUTL noruyeckMe paccyXaeHns C  UCMNONb30BaHNEM eoMeTpUYecKuX
Teopem.

[Monb3oBaTbCs  NpU3HaAkaMy  paBeHCTBa  MPSMOYrOfibHbIX  TPEYrorlbHUKOB,
CBOMCTBOM Me[uaHbl, NPOBEAEHHOW K MMNOTEHy3e NPSAMOYrofibHOro TPeyrorbHuKa, B
peLlleHnn reoMeTpu4ecknx 3agau.

OnpepenaTtb napannenbHOCTb NPSAMbIX C MOMOLLBIO YrNOB, KOTOpble obpasyeT C
HAMK cekywas. OnpefenaTb napannenbHOCTb NPSAMbIX C MOMOLLLIO paBeHCTBa
pPacCTOSTHUIN OT TOYEK O4HOMN NPSAMON 40 TOYEK APYron NpsiMon.

Pewartb 3agayn Ha knet4yaton bymare.

MpoBOAUTL BbIYMCIIEHUS N HAXOAUTb YNCHOBbIE N BYKBEHHbIE 3HAYEHUS YrNoB B
reoMeTpuyeckmx 3agadax C WUCNOSIb30BaHMEM CYMMbl YIfIOB TPEYrofibHUKOB U
MHOIOYrofibHUKOB, CBOMCTB  YIfnoB, 06pas3oBaHHbIX NpU  nepecedeHun  OBYyX
napannenbHbIX NPSAMbIX CeKyLen. PeluaTtb npakTuyeckme 3agayn Ha HaxoxgeHue yrios.

Brnagetb noHATMEM reoMeTpuMyeckoro MecTa Todek. YMeTb onpeaensatb
BuccekTpucy yrna n cepeanHHbIN NepneHanKynap K OTpesKy Kak reoMeTpudeckne mecra
TOYeEK.



dopmynupoBaTb ONpedeneHns OKPYXHOCTU W  Kpyra, Xopabl W AnameTpa
OKPY>KHOCTM, MONb30BaTbCA WX CBOWCTBAMW. YMETb MNPUMEHATb 3TW CBOWCTBA MNpu
peLlueHnn 3agau.

Brnagetb NOHATMEM OMMCAHHOM OKOSO TPeYronbHUKA OKPY>KHOCTU, YMETb HaxoauTb
e€ ueHTp. lNonb3oBaTtbca hbakTamm O TOM, YTO OUCCEKTPUCHI YrNOB TpeyrofbHUKa
nepecekarTca B OAHOW TOYKE, M O TOM, YTO CEepeauHHbIEe NeprneHANKYnsipbl K CTOpOHaMm
TpeyroribH1Ka NnepecekarTcs B O4HOM TOYKE.

Bnagetb noHATMEM KacaTenbHOW K OKPY>XHOCTW, MONb30BaTbCA TEOPEMOW O
nepneHauKynapHOCTM KacaTeNbHON U pagnyca, NpoOBEAEHHOIO K TOYKE KacaHus.

lMonb3oBaTbCs NPOCTENLLUMMW FEOMETPUYECKUMM HEpPaBEHCTBaMW, NMOHUMATb WX
NpakTUYEeCKNN CMbICIT.

MpoBOAUTL OCHOBHbIE TEOMETPUYECKME MOCTPOEHMUS C MOMOLLBK LUMPKYNs W
NNHENKN.

K KoHUy oOy4eHns B 8 knacce obyyarowmncsa NonyyuT crnegyowme npegMmeTHble
pesynbTaThbl:

Pacnos3HaBaTb OCHOBHbIE BUAbI YETHIPEXYTONBbHUKOB, UX 3NIEMEHTbI, NONb30BaTbLCA
NX CBONCTBaMM NPU peLLEHNN reOMETPUYECKNX 3a8au.

MpnMeHATbL CBOMCTBA TOYKM NepeceveHna MeanaH TpeyronbHuka (LeHTpa macc) B
peLlleHnn 3agau.

BnageTtb noHATMEM cpedHen NUHUKM TPeyrosibHMKa U Tpaneuun, NpUMEHATb UX
CBOMCTBa Npu peLleHnn reoMmeTpuyecknx 3agad. [lonb3oBaTbcs Teopemon Paneca u
TeopeMou O NPOMNOPLMOHANbHbLIX OTPE3KaX, NPUMEHATb UX ANSA peLleHnst NPakTUYeCKNxX
3agau.

MpnmMeHaTb Npr3Haku Noaobusa TPEyrofibHUKOB B PELLEHMUM FEOMETPUYECKMX 3aau.

Monb3oBatbca Teopemon [udparopa OnNa  peleHns reoMeTpuyeckux W
npakTnyecknx 3agady. CTpouTb MaTtemaTuUyeckyld MoAesib B MpakTUYecKUX 3agadax,
CaMOCTOATENbHO AenaTh YePTEX N HAaXOAUTb COOTBETCTBYOLLUNE ONNHBbI.

BrnageTb NOHATUAMM CUHYCA, KOCMHYCa U TaHITeHca OCTPOro yria npsiMmoyrosibHoro
TpeyronbHuka. lNMone3oBaTbCs 3TUMN NOHATUSAMU ANA PELLUEHUS NPAKTUYECKNX 3a4au.

Bblumcnate (pas3nuyHbiMu  cnocobamu) nnowaab TpeyronibHWKa W nnowaaun
MHOIOYrofibHbIX uryp (Nonb3ysicb, roe Heobxoaumo, KanbKynatopom). [NMpuMeHaTb
NONyYEHHbIE YMEHMUS B NPAKTUYECKUX 3aga4vax.

Brnagetb NOHATMAMM BNMCAHHOIO W LEHTPanbHOro yrna, Ucnonb3oBaTb TEOPEMbI
O BMMCaHHbIX yrnax, yrnax mMexay xopgamu (CEeKyWmMmn) n yrine mexay kacatesnbHOWn u
XOpPAOW MPU peLLEHNN FreOMETPUYECKNX 3adau.

Brnagete noHATMEM OMUCAHHOIO 4YeTbIPEXYroSfibHUKA, MPUMEHATbL CBOWCTBA
OMNMUCaHHOIO YETbIPEXYrofibHMKa NPY PeLLeHnn 3aaauy.

MpMMEHSTb NONyYeHHbIE 3HaHUS Ha NPaKTUKe — CTPOMTb MaTeMaTnyeckme Mogenm
AnNs 3adad  peanbHOM XU3HM M MNPOBOAUTbL COOTBETCTBYHOLIME BbIYUCIIEHUSA C
npuMeHeHnem nogobuss 1 TpUroHomMeTpunm  (MOnb3ysAcb, rae  Heobxoaumo,
KanbKynsiTopoMm).

K koHLy oby4yeHus B 9 Knacce oby4aroLmnnca nonyymT cnegyowme npeameTHble
pesynbTaThbl:

3HaTb TPUrOHOMETPUYECKNE (DYHKLMM OCTPbIX YrfoB, HAaXO0AUTb C UX MOMOLLbIO
pasnuyHble 3NeMEHTbl NPSAMOYrOfbHOMO TPEeYrofbHUKa («peLleHne npsMOYrofbHbIX



TpeyronbHUKOB»). HaxoguTb (C NOMOLLBK KanbKynaTopa) AfvHbl UM Yrbl  Ang
HeTabnMYHbIX 3HAYEHUI.

lMonb3oBaTbcsa opmynamu npuvBeAEHUS W OCHOBHbIM TPUFOHOMETPUYECKUM
TOXOECTBOM  AS1I1  HaxOXOEHUs  COOTHOLIEHUW Mexgy TPUroHoMeTpudecKumm
BENUYNHAMM.

Mcnonb3oBaTb TeOpeMbl CUHYCOB W KOCUHYCOB ANSA HaxXOXAEHUS1 pasnuyHbIX
9N1EMEHTOB TpeyronbHUKa («peLleHne TPeyronibHUKOBY), NPUMEHATb UX NpU peLleHnn
reomMeTpuYecKmx 3agau.

Bnagetb noHatTuamMu npeobpasoBaHMa nogobus, COOTBETCTBEHHbIX 3f1EMEHTOB
noaoObHbIX couryp. MNMonb3oBaTbCA CBOMCTBaAMU NOAOOUS MPOU3BOSBbHBLIX PUryp, YMETb
BbIYUCIIATL ANUHbBI U HAXOAUTb YrIbl Y NOA0BHbLIX puryp. MNpumMeHsTbL cBoMCcTBa Nogobus
B NpPaKTU4Yeckux 3agadyax. YmMeTb NpuBoauTb NpuMepbl NoA06HbIX (huryp B OKpy>KaroLlem
Mupe.

lMonb3oBaTbCcsl TeopeMamu O MNPou3BedeHUUM OTPE3KOB Xoph, O NpousBedeHun
OTPEe3KOB CEeKYLLMX, O KBagpaTe KacaTenbHOMN.

lMonb3oBaTbCa BEKTOpaMU, MOHUMATb UX FEOMETPUYECKUA N PU3SNYECKUIA CMbICH,
NPUMEHSATb UX B PeLLEHUN FTeOMEeTPUYECKNX U puandeckux sagad. NpumeHaTs ckanspHoe
npovsBefeHne BEKTOPOB A1 HAXOXAEHUS ANNH N YrIoB.

lMonb3oBaTbCsd METOOOM KOOPAMHAT Ha MIOCKOCTU, NMPUMEHATb €ro B peLueHun
reoMeTpUYECKMX N NPpaKkTU4EeCKNX 3agau.

BrnageTtb NOHATUAMU NPaBUIIbLHOMO MHOMOYrOfibHWUKA, OMNWHBI OKPYXXHOCTU, OMWHbI
AYrM OKPY>KHOCTU N paguaHHOM Mepbl yria, yMeTb BbIYUCASATb Nowaib Kpyra n ero
yacTen. NMpUMeHATb NONYYEHHbIE YMEHUS B NPakTUYEeCKMX 3adadax.

HaxoguTb ocu (Mnn LeHTPbl) cUMMETpUn ouryp, NPUMEHATb ABMXKEHUS NITOCKOCTU
B MPOCTENLLNX CIyYasX.

MpnMeHATb NONyYeHHbIe 3HAHUA Ha NPaKTUKe — CTPOUTb MaTemMaTuyeckme Mogenu
ANa  3agad  peanbHOM XWU3HM UM NPOBOAUTL COOTBETCTBYIOLLME BbIYMUCIIEHUA C
NpUMeHeHneM Nogobusa 1 TPUroHoMeTpPUYECKNX PyHKUMIA (NONb3YACk, rae Heobxoanmo,
KanbKynsiTopoMm).



TEMATUYECKOE NMNJ1IAHUPOBAHUE

7 KINACC
Ne n/n Konu4yecTtBoO 4acos, AneKTpOoHHbIe (UncpoBbie)
B HaumeHoBaHue pa3genoB n Tem OTBOAUMBbIX obGpa3oBaTesibHble pecypchbl
Ha OCBOEHUe TeMblI
MpocTenwmne reometTpmuyeckme purypbl n nx
cBoucTtBa. UamepeHne reomeTpuyeckmnx 14
BeNUYUH
1 lMpocTenwne reomeTpudeckme obbeKThbI 1 Bubnmorexa LIOK
https://m.edso00.ru/8866b724
2 MHoroyronbHuK, filomaHas 1 Bubnunorexa LIOK
’ https://m.edso0.ru/8866¢cb6a
3 CMexHble 1 BepTuKanbHbIe Yribl 1 Bubnmorexa LIOK
https://m.eds00.ru/8866¢c5c0
4 CMexXHble 1 BepTUKanbHbIE Yriibl 1 Bubnnorexa LIOK
https://m.edso00.ru/8866¢c7be
Bubnuoteka LUOK
S CMmexHble 1 BepTUKalbHble Yribl 1 https://m.edso0.ru/8866¢c7be
Bubnunoteka LIOK
6 CMexHble 1 BepTUKanbHbIE Yrrbl 1 https://m.edso0.ru/8866c7be
Bubnunoteka LLOK
7 CmexHble 1 BepTuKarbHble Yrbl 1 https://m.edso00.ru/8866¢7be
Bbubnuoteka LUOK
8 CmexHble 1 BepTUKasbHble Yrbl 1 https://m.edso0.ru/8866¢7be
9 MiamepeHne NUHENHbIX N YyrnoBbIX BENUYMH, 1
BblYMCIIEHME OTPE3KOB U1 YINoB
10 N3mepeHne NMHenHbIX U YrnoBbIX BENUYNH, 1 Bubnunoteka LLOK

BblMUCIIEHNE OTPE3KOB U YIioB

https://m.edsoo.ru/8866c3ea
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N3mepeHne NMHENHbIX U YrIoBbIX BEMNYMH,

Bubnunoteka LIOK

1 BLIMMCTIGHUE OTPE3KOB 1 YITIOB 1 https://m.edso0.ru/8866c3ea
N3mepeHne NMHENHbIX U YINOBbIX BENTMYNH Bubnuorexa LIOK
12 BLIMMCIIEHUE OTPEKOB 1 YITIOB 1 https://m.edso0.ru/8866¢c3ea
MepumeTp 1 Nnowanb uUryp, CocTaBsi€HHbIX Bubmmoreka LIOK
13 M3 NPSIMOYTOMNLHIMKOR 1 https://m.edsoo.ru/8866¢c3ea
14 MepumeTp 1 nnowanb puryp, CocTaBrneHHbIX 1 BMGHIMOTeKa LOK
13 NPSIMOYFONBHNKOB https://m.edso0.ru/8866c3ea
TpeyronbHUKU 22
15 [MoHATME O paBHbIX TPEYrofbHUKax U 1 Bubnunoteka LIOK
nepBuYHbIE NpeacTaBneHnsa O paBHbIX urypax https://m.eds00.ru/8866ce80
Bubnnoteka LIOK
16 Tpu npu3Haka paBeHCTBa TPEYrofibHUKOB 1 httos://m.edsoo.ru/8866d1fa
17 Tpwv npu3Haka paBeHCTBa TPEYrofibHUKOB 1 Bubnmoreka LIOK
https://m.edso0.ru/8866d34e
18 Tpu NpusHaka paBeHCTBa TPEYrofibHUKOB 1 Etlf[lsgl//l/(r)r:eefjaslc;lc?rls /18866€01¢e
19 Tpu NpusHaka paBeHCTBA TPEYrofibHUKOB 1
20 Tpu npu3Haka paBeHCTBa TPEYrofibHUKOB 1
Bbubnuoteka LUOK
21 Tpw npu3Haka paBeHCTBa TPEYrofibHUKOB 1 httos://m.edsoo ru/8866e88e
29 [Mpn3Hakn paBeHCTBa NPAMOYTrONbHbIX 1
TPEYrosibHMKOB
23 Mpun3Hakn paBeHCTBa NPAMOYTrONbHbIX 1
TPEeyronbHUKOB
24 CBOWNCTBO MeanaHbl NPSIMOYroSIbHOro 1 Bubnuoteka LUOK

TPeyronbHuKa, NPOBELEHHON K TMNOTEHY3€e

https://m.edso0.ru/8866e9ec
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CBOWCTBO MeAmMaHbl NPSIMOYrONbHOIo

25 TpeyrosnbHuKa, NPOBe4EHHON K FTMMNOTEHY3€e 1
26 PaBHoGeapeHHbIE N paBHOCTOPOHHME 1 Bubnnoteka LIOK
TPEyrosibHUKU https://m.edso00.ru/8866d6fa
o7 Mpu3Hakm n ceoncTea paBHobegpeHHOro 1 Bubnnoteka LLOK
TpeyronbHuKa https://m.eds00.ru/8866d880
8 Mpu3Hakn n ceoncTea paBHobegpeHHOro 1 Bubnunoteka LIOK
TpeyronbHuKa https://m.eds00.ru/8866d880
29 Mpun3Hakn n ceoncTBa paBHOGeLPEHHOMO 1 Bubnuoteka LJOK
TpeyrosibHuKa https://m.edso00.ru/8866e26¢
30 HepaBeHcTBa B reomeTpuu 1
31 HepaBeHcTBa B reomeTpumn 1 Bubnmorexa LIOK
https://m.edso0.ru/8866e3a2
32 HepaBeHcTBa B reomeTpum 1
33 HepaBeHcTBa B reomeTpum 1
34 MpsimoyronbHbIA TpeyronbHuk ¢ yrinom B 30° 1 EET};%Z?;&"(?E /18866eb22
35 [MpsiMoyronbHbIM TpeyronbHuK ¢ yrinom B 30° 1
36 KoHTponbHas paboTta no teme 1 Bubnuoteka LLJOK
"TpeyronbHukun" https://m.edso0.ru/8866ecbc
MapannenbHble NpsAMbIe, CyMMa YrnoB 14
TpeyronbHUKa
37 [MapannenbHble NpsMble, X CBOUCTBA 1 Etlf[lsgl;l/(r)rreezaslc;lc?rls /18866664
38 Matei noctynat EsBknuaa 1
HakpecT nexatiyme, COOTBETCTBEHHbIE U
39 O,IJ,HSCTOpOHHVIléJ' yrnbl, 06pa3oBaHHbLIE NPU ] 1 Etlf[lsg:l//l/(r)r{eetjaslc;lc?rls /188661086
nepecevyeHmmn napannesnbHbIX NPAMbIX CEKYLLEN
HakpecT nexauime, COOTBETCTBEHHbIE U Bubnnoteka LLOK
40 OLHOCTOPOHHUE Yribl, 06pa3oBaHHbIE NPU 1 https://m.edso0.ru/8866f086

nepeceyeHnmn napannesnbHbiX NPSIMbIX CEKYLLEW
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HaerCT Jiexawimne, CooTBEeTCTBEHHbIE U

Bubnunoteka LIOK

41 OLHOCTOPOHHUE Yribl, 06pa3oBaHHbIE NPU 1 https://m.edso0.ru/8866f086
nepecevyeHnmn napannesnbHbiX NPAMbIX CEKYLLEN
HakpecT nexatiumne, COOTBETCTBEHHbIE U Bubnunoteka LIOK
42 OLHOCTOPOHHME Yribl, 06pa3oBaHHbIE NPU 1 https://m.edsoo.ru/8866f086
nepecevyeHnm napannenbHbIX NPAMbIX CEKyLLEn
HakpecT nexatune, COOTBETCTBEHHbIE U
43 OLHOCTOPOHHME YrIbl, 06pa3oBaHHbIE Mpu 1 EM6J-'_MOTeKa LIOK
y ttps://m.eds00.ru/8866f3b0
nepecevyeHmmn napannesnbHbIX NPAMbIX CEKyLLEN
MpusHak napannenbHOCTM NPAMbIX Yepes Bubnuoteka LJOK
44 paBEHCTBO PacCTOAHUM OT TOYEK O4HOW 1 https://m.edsoo.ru/8866f3b0
NPSIMON 1O BTOPOW NPSAMOW
[Mpu3Hak napannensHOCTU NPSMbIX Yepes Bubnnoteka LIOK
45 paBEeHCTBO PacCTOSAHUM OT TOYEK OAHON 1 https://m.edso00.ru/8866f3b0
NpPSMOKN A0 BTOPOW NpsSIMOM
46 CyMma yrnoB TpeyronbHuka 1 Bubnmorexa LIOK
https://m.eds00.ru/8866f630
47 CymMma yrrnoB TpeyrosibHuka 1 Bubnuorexa LIOK
https://m.edso00.ru/8866f8ba
48 BHelwHWe yrnbl TpeyronbHuKa 1 Bubnnorexa LIOK
https://m.edsoo.ru/8866fase
49 BHeLwHWe yrnbl TpeyronbHWKa 1
KoHTponbHasa paboTta no teme BubnmoTeka LIOK
50 napannenbl-ll:le npsimble, CymMma yrrnoB 1 httos://m.edsoo.ru/8866fe6e
TpeyronbHUKa
OKpyXHOCTb U Kpyr. F[eomeTpuyeckue 14
NoCTpOEeHuUsi
51 OKpY>XHOCTb, XOpAbl M AMaMeTp, UX CBONCTBA 1 Bubmmorexa LIOK
’ ’ https://m.eds00.ru/88670800
52 KacaTernbHas K OKpy>XHOCTU 1 Bubnnorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy>XHOCTb, BNUCaHHAs B Yron 1
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54

OKpY»XHOCTb, BNUCaHHas B yron

Bubnuoteka LUOK

55 MoHsaTMe o 'MT, npumeHeHne B 3agadax 1 https://m.eds00.ru/8867013e
56 MoHaTre o 'MT, npumeHeHne B 3agavax 1 Etlf[lsg'l//ll(r)rreetjaslc;lc?rls/88670508
57 BuccekTpuca n cepeanHHbIN NepneHankynsap 1
KaK reoMeTpuyeckme Mecra To4eK
Bubnunoteka LIOK
58 OKpYy>XHOCTb, ONMMCaHHasa OKOMO TPEeYrofibHUKa 1 httos://m.edsoo.ru/88670a62
ps://m. .
59 OKpY>XHOCTb, ONMCaHHasA OKOMO TPeYrosfibHMKa 1
60 OKpY>XHOCTb, BNUCAHHAA B TPEYronbHUK 1 Eﬁg”ﬂiﬁiggﬁ /188671036
61 OKpY>XHOCTb, BNYCAHHAs B TPEYroSIbHUK 1
62 lMpocTenwmne 3agaym Ha NOCTpPoeHne 1 Bubnmorexa LIOK
https://m.eds00.ru/88671188
y Bubnuoteka LJOK
63 [NpocTenwune 3agaym Ha NOCTPOEHNE 1 httos://m.edsoo.ru/886712d2
ps://m. .
64 KoHTponbHas pab6oTta no teme "OKpPY>XHOCTb 1 Bubnuoteka LLJOK
u Kpyr. leomeTpuyeckme nocrtpoeHmsa" https://m.eds00.ru/88671462
NMoBTOpPEHMe, 0606LEeHe 3HAHNN 4
65 MoBTOpeHme n 06006LLEHNE 3HAHNI OCHOBHbIX 1 Bubnuoteka LUOK
NOHATUW U METOOOB Kypca 7 Krnacca https://m.eds00.ru/886715b6
Bubnuoteka LLOK
66 FonoBan koHTponkHas pabota 1 https://m.edslc;lo.ru/886716ec
67 MoBTOpeHne n 0606LLEHNE 3HAHNIN OCHOBHbIX 1
NOHATMA N METOLOB Kypca 7 Knacca
68 lMoBTOpEHME N 0600LLEHNE 3HAHNI OCHOBHbIX 1 Bubnunoteka LIOK
NOHATMA N METOAOB Kypca 7 Knacca https://m.eds00.ru/886719bc
OBLWEE KOINMMYECTBO YACOB N0 NMPOIrPAMME 68



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KITACC

KonuyecTBO 4acos,

AneKTpoHHbIe (undpoBbie)

Ne n/n HanmeHoBaHue pa3aenoB u TemM OTBOAUMbIX obpasoBaTenbHble pecypchbl
Ha OCBOEHUEe TeMbI
YeTbIpE€XyronbHUKU 12

1 Mapannenorpamm, ero npM3Haku U CBOMCTBA 1 Bubnmorexa LIOK
’ https://m.edso00.ru/88671af2

2 Mapannenorpamm, ero npusHaku 1 CBoMUCTBa 1 Bubnmoreka LIOK
’ https://m.edso00.ru/88671cal

3 Mapannenorpamm, ero Npu3Hak1 1 CBOMCTBa 1 Bubnmorexa LIOK
’ https://m.edso0.ru/88671cal

YacTHble cnyvan napannenorpaMmmMmoB EuGnoreka LIOK
4 gla%;ng?g;onbmx, POMD, kBaziPaT), UX MPU3HAKM U 1 httos://m.edslc;lo.ru/88671dea

YacTHble cnydan napannenorpaMmmMmoB EuGnvoreka LIOK
S ér;p;;;g:g;onbmx, POMO, KBaAPaT), UX NPU3HaKM 1 1 httos://m.edsI(;lo.ru/88671f20

YacTHble cnyyan napannenorpaMmmMmoB EuGnvoreka LIOK
6 grlla%;%?g;onbmx, POMO, KBaAPaT), UX NPU3HaKM 1 1 httos://m.edsI(;lo.ru/88672090

v Tpaneuus 1 Bubnuoteka LUOK
https://m.eds00.ru/88672358

8 PaBHobGoOKas n npsiMoyronbHas Tpaneumm 1 Bubnmorexa LIOK
https://m.eds00.ru/8867252¢

9 PaBHOGOKas n npsamoyronbHasa Tpanewumm 1 Bubnmorexa LIOK
https://m.eds00.ru/88672858

10 MeTopq yoBoeHUs MeaunaHsl 1 Bubnuoreka LIOK
https://m.edso00.ru/88672b14

11 LleHTpanbHas cummeTpus 1 Bubnmorexa LIOK
https://m.eds00.ru/88672b14

12 KoHTponbHas paboTa no teme 1 Bubnuoteka LUOK

"YeTbIpEXYronibHUKN"

https://m.edso00.ru/88672c9a



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a

Teopema daneca u Teopema o

NPONOpPLUOHaNbHbIX OTPe3KaxX, NoJoOHbIe 15
TpeyronbHUKU
13 Teopema ®aneca n Teopema o 1 Bubnuoteka LUOK
NPONOPLMNOHaNbHbIX OTpPe3Kax https://m.edso0.ru/8867337a
14 CpefHsasa nuHnA TpeyronbHuKa 1 Bubnmorexa LIOK
https://m.edso00.ru/88672e0c
15 CpefgHsasa NMHNA TpeyronbHuKa 1 Bubnuoreka LIOK
https://m.eds00.ru/88672f38
16 Tpaneuus, eé cpefHss NMMHUA 1 Bubnuorexa LIOK
https://m.eds00.ru/88672358
17 Tpaneuus, eé cpeaHsst NMUHUS 1 Bubnuoreka LIOK
’ https://m.edso00.ru/88673064
18 [MponopunoHanbHble OTPe3KK 1 Bubnmorexa LIOK
https://m.eds00.ru/88673794
19 lMponopunoHanbHble OTPE3KN 1 Bubnmorexa LIOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpeyrosibHuKke 1 Bubnmorexa LIOK
https://m.edso0.ru/886738fc
Bubnuoteka LJOK
21 MonobHele TpeyronbHukiA 1 httos://m.edslcjo.ru/88673a78
22 Tpw npusHaka nogobusa TpeyronbHUKOB 1 Bubnuorexa LIOK
https://m.edso0.ru/88673bae
23 Tpu npusHaka nogobusa TpeyronbHUKOB 1 Bubnmorexa LIOK
https://m.eds00.ru/88673d52
24 Tpu npuaHaka nogobusa TpeyronbHUKOB 1 Bubnmorexa LIOK
https://m.eds00.ru/8867400e
25 Tpu npuaHaka nogobusa TpeyronbHUKOB 1
26 MpumeHeHne nogobus npu peleHun 1
NpakTU4eCKMX 3agay
57 KoHTponbHasa paboTta no teme "lMoaobHbIe 1 Bubnunoteka LIOK

TpeyrosibHUKun"

https://m.edso0.ru/8867445a



https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a

Mnowaab. HaxoxaeHue nnowanen

TPEeYrosibHMKOB U MHOIOyrosbHbIX uryp. 14
Mnowaau noao6HbIX duryp
. . Bubnnoteka LIOK
28 CeowcTBa nnowagen reometTpniecknx guryp 1 httos://m.edsoo.ru/886745fe
29 dopmynbl ANsg nnowagun TpeyrosibHuKa, 1 Bubnuoteka LLOK
napannenorpamma https://m.edso00.ru/88674860
30 dopmynbl AN nnowagun TpeyrosbHuKa, 1 Bubnnoteka LIOK
napannenorpaMmma https://m.edso0.ru/88674a22
31 dopmyrnbl N4 nnowanmn TpeyrosibHuKa, 1 Bubnnoteka LIOK
napannenorpamma https://m.edso00.ru/88674a22
32 dopmynbl AN nnowagun TpeyrosibHuKa, 1 Bubnuoteka LJOK
napannenorpaMmma https://m.eds00.ru/88675288
33 dopmynbl AN nnowaaun TpeyronbHuKa, 1 Bubnnoteka LIOK
napannenorpamma https://m.eds00.ru/8867542c
34 BbluncneHve nnowwanen cnoxHblx uryp 1 Etlf[lsg';l/(r)r:eelfjaslc;lc?rls /88674678
. Bbubnuoteka LUOK
35 Mnowaan curyp Ha kneT4yaTon Gymare 1 https://m.eds00.ru/8867473¢
36 Mnowaan nogobHbIX uryp 1
37 Mnowagn nogobHbIX uryp 1
Bubnnoteka LIOK
38 3agaym ¢ npakTU4YeckMm coaep>xaHnem 1 httos://m.edsoo.ru/88675558
39 3agayn c NpakTUYEeCKMM COAepKaHNEM 1 Etlf[lsg'l//ll(r)r:eelfjaslc;lc?rlﬁ /188675684
40 PeweHure 3apgay ¢ nomoLwbo meToga 1 Bbubnuoteka LUIOK
BCromMoraTenbHon nnowaau https://m.eds00.ru/88674f90
41 KoHTponbHasa pa6boTta no teme "lMnowaab" 1 Et?ggl;l/z’eefjasljoorls /18867579¢
Teopema lMNudparopa n Ha4yana TPUroHOMeTpUMn 10
42 Teopema lNMudparopa n eé npuMeHeHune 1 Bubnuoteka LJOK



https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

https://m.edso0.ru/88675918

Bubnuoteka LUOK

43 Teopema lNMudparopa n eé npuMmeHeHune 1 httos://m.edsoo.ru/88675918
; Bubnuoteka LJOK
44 Teopema lNudparopa n eé npumeHeHne 1 httos://m.edsljo.ru/88675abc
45 Teopema lNMngparopa n e€ npuMeHeHne 1
46 Teopema lNMngparopa n e€ npuMeHeHne 1
OnpepneneHne TPUroHOMETPUYECKNX OYHKLNIA
47 OCTpPOro yrrna npAMoyrofibHOro TpeyronbHuKa, 1 Bubnuoteka LLOK
TPUrOHOMETPUYECKME COOTHOLLEHUS B https://m.eds00.ru/88675d32
NPSIMOYrOfIbHOM TPEYroSibHUKE
48 OCHOBHOE TPUrOHOMETPUYECKOE TOXOECTBO 1 Bubnuoreka LIOK
https://m.eds00.ru/88675f44
49 OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO 1
50 OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO 1
51 KoHTponbHasa paboTta no teme "Teopema 1 Bubnunoteka LIOK
Mudparopa n Havyana TpuroHomeTpun" https://m.edso0.ru/8a1407e8
Yrnbl B OKPpyXXHOCTWU. BnucaHHble n onucaHHble
yeTblpexyronbHUKU. KacatenbHble K 13
OKpyXHoCTU. KacaHue oKpy>XHOCTEN
57 BrnncaHHbie W UeHTparbHbIe YIibl, Yyron Mexay 1 Bubnnoteka LLOK
KacaTesflbHOW 1 Xopaou https://m.edsoo.ru/8a1415b2
53 BnucaHHble W LeHTparbHbIe YIibl, yron Mexay 1 Bubnnoteka LIOK
KacaTesibHOM 1 Xxopaomn https://m.edso0.ru/8a141940
54 BnucaHHble W UeHTparibHbIe YIibl, Yyron Mexay 1 Bubnuoteka LJOK
KacaTenbHOM 1 Xopaou https://m.edsoo0.ru/8a141b34
55 Yrnbl Mexay XopaamMmun U CekyLmnmm 1
56 Yrnbl Mexay XxopaamMmu U cekyLmnmm 1
57 BnncaHHble 1 OnucaHHbIe YeTbIPEXYTOSNbHUKMU, UX 1 Bubnnoteka LLOK
NPU3HaKn n CBOMCTBA https://m.edsoo0.ru/8a140f86
58 BnucaHHble 1 ONNCaHHbIE YETbIPEXYTONbHUKN, NX 1 Bubnunoteka LIOK



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86

NpWU3Hakn n cBOMCTBA

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

BnucaHHble n onucaHHble ‘-IeTpréxyI'OJ'leVIKM, nx

Bubnuoteka LUOK

59 NpPU3Hakn n cCBOMCTBA 1 https://m.edsoo.ru/8a1416d4
lMpnmeHeHne CBONCTB BNUCAHHbLIX U ONUCAHHbIX
60 YeTbIPEXYTONbHUKOB NPY PELLEHNN 1
reomMeTpuyeckmx 3agav
MpuMeHeHne CBOMNCTB BMMUCAHHbLIX U OMNCAHHbIX
61 YeTbIPEXYTONTIbHUKOB MPU peLLeHnn 1
reoMeTpuyeckmx 3agav
62 BaanMHoe pacnonoxeHne ABYyX OKPY>KHOCTEN, 1 Bubnnoteka LIOK
obLne KacaTenbHble https://m.edsoo0.ru/8a1410a8
63 KacaHune okpyxxHocTen 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a1410a8
64 OKPyHOOTH BMCANHLIG 5 OnCaNIG : buSnmoTexa LIOK
" https://m.edsoo.ru/8a141c88
YeTbIpexXyrosibHUKU
NMoBTOpEHMe, 0606LEeHe 3HaHUN 4
65 [MoBTOpPEHNE OCHOBHbIX MOHATUI K MeTOA0B 1 Bubnnoteka LIOK
KypcoB 7 n 8 knaccoB, 06006ueHMe 3HaHWI https://m.edsoo.ru/8a141ddc
66 [MoBTOpPEHNE OCHOBHbLIX MOHATUI 1 MeTof0B 1 Bubnunoteka LIOK
KypcoB 7 n 8 knaccoB, 06006LieHme 3HaHWi https://m.edsoo.ru/8a141efe
Bubnuoteka LJOK
67 FoAoBas koHTponLHaA pabora 1 httos://m.edslc;lo.ru/8a142368
68 [MoBTOpPEHME OCHOBHbIX MOHATUI 1 MeTOA08B 1 Bubnunoteka LIOK
KypcoB 7 n 8 knaccos, 0606L1eHe 3HaHUI https://m.edsoo.ru/8a1420ac
OBLWEE KONMMYECTBO YACOB N0 NMPOIrPAMME 68



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KINTACC

KonuyecTBO 4acos,

AneKTpOoHHbIe (UndpoBbIe)

Ne n/n HanmeHoBaHue pa3aenoB U Tem OTBOAUMbIX obGpasoBaTesnbHble pecypchbli
Ha OCBOEHUE TeMbl
TpuroHomeTpusi. TeopeMbl KOCUHYCOB U 16
CUHYCOB. PewleHue TpeyronbHUKOB
1 OnpepeneHve TPUroHOMETPUYECKNX PYHKLINI 1 Bubnuoteka LLOK
yrnos oT 0° go 180° https://m.edsoo.ru/8a1424bc
2 dopmyrnbl NpuBeaeHUs 1
3 Teopema KOCMHYCOB 1 Bubnmoreka LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCMHYCOB 1
5 Teopema KOCMHYCOB 1 Bubnmoreka LIOK
https://m.edsoo.ru/8a142d5e
6 Teopema cuMHycoB 1 Bubnmoreka LIOK
https://m.edsoo0.ru/8a142e8a
7 Teopema cuMHycoB
8 Teopema C1MHyCOB
9 HaxoxgeHne OnnH CTOPOH 1 BENUYNH YIioB 1 BbubnuoTteka LIOK
TPEYrosibHUKOB https://m.edso0.ru/8a1430b0
10 PelweHune TpeyronbHUKOB 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a142ac0
11 PelueHne TpeyronbHUKoOB 1 Bubnmoreka LIOK
https://m.edsoo.ru/8a142ac0
12 PelweHne TpeyronbHUKoOB 1 Bubnmorexa LIOK
https://m.edsoo.ru/8a142ac0
13 PelueHne TpeyronbHMKoB 1 Bubnmoreka LIOK
https://m.edsoo.ru/8a142ac0
14 [MpakTnyeckoe NpMMeHeHne TeopeM CUHYCOB U 1 BbubnuoTteka LIOK
KOCWHYCOB https://m.edsoo.ru/8a142c3c
15 [MpakTnyeckoe NpUMeHeHNe TeOPEM CUHYCOB U 1



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

KOCMHYCOB

KoHTponbHas paboTa no teme "PeweHune

BbubnuoTteka LIOK

16 TpeyrosbHuUKoB" 1 https://m.edsoo0.ru/8a14392a
NMpeobpa3soBaHue noaobusa. MeTpuyeckue 10
COOTHOLUEHUS1 B OKPY>KHOCTH
Bubnnoteka LLOK
17 MoHaTne o npeobpasoBaHun Nnogobus 1 h@s://m.edsl(;lo.ru/Sa143ab0
Bubnuoteka LLOK
18 CooTBeTCTBEHHbIE ANIEMEHTbI NOAOOHLIX huryp 1 h_t’gps://m.edslc;lo.ru/8a143de4
19 CoOTBETCTBEHHbIE 3NIEMEHTbI NOA0OHbBIX PUryp 1
Teopema 0 nponsBeeHM OTPE3KOB XOpPA, BubnuoTeka LIOK
20 TEOpema O NPOM3BEASHUN OTPE3KOB CEKyLUNX, 1 httos://m.edsoo ru/8a14406e
Teopema O KBagpaTte KacaTenbHON
Teopema 0 nponsBefeHMM OTPE3KOB XOpPA, BubnuoTeka LIOK
21 TEOpeMa O NPOU3BEASHNM OTPE3KOB CEKyLLMX, 1 httos://m.edsoo.ru/8al441ad
Teopema O KBagpaTte KacaTenbHON
Teopema 0 nponssBeeHN OTPE3KOB XOpPA, BubnuoTeka LIOK
22 Teopema O Npou3BeAeHNN OTPE3KOB CEKYLLMX, 1
Teogema o KganpaTg KacaTenproﬁ yu https://m.edsoo.ru/8a1442da
23 [MpMeHeHne TeOpeEM B peLLEHUN 1 Bubnnoteka LIOK
reoMeTpmyeckux 3agad https://m.edso0.ru/8a143f06
24 [MpmeHeHne TeopeM B peLleHum 1 Bubnuoteka LLOK
reoMeTpmnyeckmx 3agav https://m.edsoo.ru/8a1443fc
o5 [MpyMeHeHne TeopeM B peLLeHUn 1 Bbubnnoteka LIOK
reoMeTpu4eckmx 3agay https://m.edsoo.ru/8a144578
26 !'(gl-rrpgnbnaﬂ paboTa noGTEM?VI 1 BuGnmotexa LIOK
eobpa3soBaHue noaobusn. Metpuyeckue
COE))THOL?JGHVIH B oxpy>ﬂ|-|ocm" P https://m.edsoo0.ru/8a1447a8
BekTopbl 12
27 Onpepgenexne BEKTOPOB. dunsnyecknin n 1 Bubnnoteka LIOK
reoMeTpMYEeCKMM CMbICI BEKTOPOB https://m.edso0.ru/8a144960
28 CnoxeHue n BblYMTaHNE BEKTOPOB, YMHOXEHNE 1 Bubnnoteka LIOK



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960

BEKTOpa Ha 4Yncro

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

CnoxeHwue n BbluMTaHMe BEKTOpPOB, YMHOXEHNe

BbubnuoTteka LIOK

29 BEKTOpa Ha 41crno https://m.edsoo.ru/8a144d52
30 CnoxeHue n Bbl4MTaHNE BEKTOPOB, YMHOXEHNE
BEKTOpPa Ha YMCno
31 PasnoxeHne BekTopa no ABYyM HEKOSNTIMHEAPHbIM
BEKTOpam
32 KoopauHatbl BekTopa Bubnmotexa LIOK
https://m.edsoo.ru/8a144fbe
33 CkansipHoe npoun3BeneHne BEKTOPOB, ero Bubnmnoteka LIOK
NPUMEHEHNE NSl HAXOXAEHUSA ANH N YIIoB https://m.edsoo0.ru/8a14539c
34 CkansipHoe npou3BeaeHne BEKTOPOB, €ro Bubnnoteka LIOK
NpUMeHeHNe A5l HAXOXAEHUA ONVH U YIIoB https://m.edso0.ru/8a14550e
35 PelueHne 3agad ¢ NOMOLLIbIO BEKTOPOB EtTSgI/A/(r)r:eezaslc;lgrlﬁ /8a144c3a
36 PeleHne 3agad ¢ NOMOLLIbIO BEKTOPOB Bubnmoreka LIOK
https://m.edsoo.ru/8a1458c4
37 [MprMMeHeHMe BEKTOPOB NS peLleHns 3agad
dour3MKK
" " Bubnuoteka LLOK
38 KoHTponbHas paboTta no teme "BekTopbl httos://m.edslo_lo.ru/8a145b08
[ekapToBbl KOOpAUHATbI HA MNSTIOCKOCTU
39 [ekapToBbl KOOPAMHATLI TOYEK HA MIOCKOCTH
40 YpaBHeHue npsimon Bubnmoreka LIOK
https://m.edsoo0.ru/8a145c48
41 YpaBHeHME NpaAMOn
42 YpaBHeEHME OKPYXHOCTU Bubnmoreka LIOK
https://m.edsoo.ru/8a14635a
43 KOOp,EI,I/“IHaTbI TOYEK NepeceveHns OKPY>KHOCTU n Bubnuoteka LLOK
NpsMoWu https://m.edso0.ru/8a146620
44 MeToq KoopAuHaT Npu peLleHnn reoMeTpUYeCcKmx



https://m.edsoo.ru/8a144a8c
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3a4ay, NpakTU4ecknx sagay

MeToq KoopAuHaT Npu peLleHnn reoMeTpUYecKmnx

45 3a4ad, NpakTU4eCcKnx 3agad
46 MeToa koopanHaT nNpu peLleHn reoMeTpuYecknx
3agau, NpakTU4eCcKnx 3agad
47 KoHTponbHasa paboTta no teme "[ekapToBbl Bubnnoteka LLOK
KOOpPAMHaTbI Ha NocKkocTu" https://m.edsoo.ru/8a146e0e
MpaBunbHble MHOrOYrosfibHUKW. [inuHa
OKPYXXHOCTM U nnowaab Kpyra. BoluncneHue
nnowaaen
48 [MpaBurbHble MHOrOYroflbHUKKU, BblYUCIIEHNE UX Bbubnnoteka LIOK
91IEMEHTOB https://m.edsoo.ru/8a146fda
49 Yucno 1. [InnHa OKpyXXHOCTH Bubnmoreka LIOK
' https://m.edso0.ru/8a1472c8
BbubnuoTteka LIOK
50 Hucno . [inuHa okpyxHocTy https://m.edsoo.ru/8a14714c
51 [nvHa Oyrm OKpy>XXHOCTH
52 PagwaHHaa mepa yrna Bubnmoreka LIOK
https://m.edsoo.ru/8a14714c
Bubnmnoteka LIOK
53 rnowaae kpyra, cekTopa, cermenTa https:/m.eds00.ru/8a147426
54 [Mnowanb Kpyra, CekTopa, cermeHTa Bubnmoreka LIOK
’ ’ https://m.edso0.ru/8a147750
Bubnmnoteka LIOK
55 Mnowank kpyra, cekTopa, cermeHTa https:/m.eds00.ru/8a147750
OBnXxeHns NNOCKOCTU
56 [MoHATME O OBWXKEHMM MNOCKOCTH Bubnmoreka LIOK
https://m.edso0.ru/8a147c82
57 MapannenbHbI NnepeHoc, MOBOPOT Bubnmoreka LIOK
’ https://m.edsoo.ru/8a147{16
58 [MapannenbHbln NepeHoc, MOBOPOT Bubnunoteka LIOK



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16

https://m.edsoo.ru/8a147f16

59 [MapannenbHbIN NepeHoC, NOBOPOT
60 MapannenbHbIn NepeHoc, MOBOPOT
61 [MpmeHeHne ABMXEHUN Npu peLlleHnn 3agad 1 Bubnmoreka LIOK
https://m.edsoo.ru/8a1480e2
KoHTponbHasa paboTta no Temam
62 "lMpaBurbHbIe MHOTOYroONbHUKMU. 1
OKpyXHOCTb. [IBMXKEeHUs nnockoctn”
NMoBTOpeHme, 0606LEeHNe, cucTeMmaTulaLms 6
3HaHUN
63 chabn. Vowepenne romeTpmiocin: s : GuGoTera LOK
T ) ’ https://m.edso0.ru/8a148524
peyrofibHUKK
64 ahann, TapanematinG o nepenaMymApLSE : GuSnmorexa LOK
: https://m.edso00.ru/8a148650
npsimble
[MoBTOpeHMe, 0606 EeHNE, cucTEMaTU3aLMS
65 3HaHu. OKPYXXHOCTb U Kpyr. [eomeTpudeckue 1
NOCTPOEHUS. YTTbl B OKPY>XHOCTH
[MoBTOpeHue, 0606LEeHNEe, cucTemMaTU3aums
66 3HaHUN. BnncaHHble 1 onmcaHHbIe OKPY>KHOCTU 1
MHOIOYrofIbHUKOB
Bubnnoteka LIOK
67 FogoBasa KOHTponbHasa paboTa 1 https://m.edso0.ru/8a148920
68 HOBTOPeHVIe, o606weHne, cuctemaTnsaums 1
3HaHUN
OBLEE KONMMYECTBO YACOB 0 NMPOIrPAMME 68



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHON NMPOIPAMMbI

7 KINNACC

Kon
npoBepsaemMoro
pe3ynbTara

NMpoBepsieMble npeaMeTHbIEe pe3yrbTaTbl OCBOEHUA
OCHOBHOM ObOpa3oBaTesibHOW NporpamMmmMbl OCHOBHOIO
obwero o6pasoBaHus

6

eomeTpus

6.1

PacnosHaBaTb M3y4YeHHble reomeTpudeckne  urypel,
onpefenaTb WX B3auMHOE pacnosfioxeHuwe, wusobpaxaTb
reomeTpudeckme urypbl, BbINMOMHATE YEPTEXM NO YCIOBUIO
3agayn. NamepaTtb NMHENHbIE 1 YrioBble BennyuHbl. PelwaTb

3agayn Ha BblHUcneHune grnmH oTpe3koB 1N BEJTUYNH YITI0B

6.2

Henatb rpyOyt0 OLEHKY FMMHENHbIX W YINOBbIX BENWYUH
npeaMeToB B peanbHOM XWU3HU, pPas3MepoB MPUPOLHbIX
ob6bekToB. Pasnnyatbe pasmepbl 3TUX 00BbEKTOB NO NOPSLKY
BENNYMHbI

6.3

CTpOVITb YyepTexun K reomeTpnyecknMm 3agadam

6.4

Monb3oBaTbCA MNpuU3HaKaMyM paBEHCTBA TPeyroslbHUKOB,
MCNonb30oBaTb MPU3HAKM W CBOWCTBA paBHOOEAPEHHbIX

TPEYronbHMKOB NpU peLleHnn 3agay

6.5

MpoBOANTL NOrMYeckne paccyXOeHUsi C UCMOoNb30BaHUEM
reoMeTpuUYEeCKUX TEOpPEM

6.6

Monb3oBaTbCA MpuU3HakamMm paBeHCTBa MNPAMOYrOfbHbIX
TPEeyroNbHUKOB, CBOWCTBOM MeaWnaHbl, MPOBELEHHON K
rMMNOTEeHy3e MPSMOYroflbHOro TPEeYyrosibHUKa, B pelueHuun

reoMmeTpnyeckmnx sagad

6.7

Onpenensatb napannenbHOCTb MPAMbIX C MOMOLLBIKO YITOB,
KoTopble o00pa3yeT € Hummu cekywas. Onpegendatb
napannenbHOCTb  MpPsMbIX C  MOMOLbLKD  paBeHCTBa
pacCTOSHUW OT TOYeK OAHOW MPSIMOW [0 TOYeK Apyrow

npsAMoONn

6.8

PelwaTb 3aga4un Ha knetyaToun Gymare

6.9

npOBO,D,I/ITb BbIHUCIIEHUNA N HAXOOAUTb YNCIIOBbIE U 6yKBeHHbIe

3Ha4YeHunA yrrnoB B reoMeTpnyeckmx 3agavax C




MCMNOMb30BaHMEM  CYMMbl  YINIOB  TPEYroflbHUKOB U
MHOrOyroflbHMKOB, CBOWCTB YrnoB, o6pasoBaHHbIX MNpw
nepeceyeHun [OBYX MapasnsenbHbiX MPSAMbIX  CeKyLLEen.
PeluaTtb npakTUyeckme 3agayv Ha HaxoXaeHue yrioB

6.10

BnageTb NOHATMEM reoMeTpu4eckoro Mecrta Todek. YMeTb
onpenensaTb BuccekTpucy yrna " cepeanHHbIN
nepneHaukynsap K OTpesky Kak reoMeTpuyeckne mecta Todek

6.11

dopmynmnpoBaTb onpeaeneHnst OKPY>KHOCTU U Kpyra, Xopabl
N OuameTpa OKPYXXHOCTW, MONb30BaTbCsl UX CBOWCTBAMM.

YMeTb NPUMEHATb 3TN CBOMCTBA MNpU peLleHnn 3agad

6.12

Brnagete nMOHATMEM ONUCaAHHOM OKOSIO  TPeyrosibHuKa
OKPY)XHOCTW, YyMeTb HaxoguTb €€ ueHTp. [lonb3oBaTtbcs
daktTamm O TOM, 4YTO OUCCEKTPUCHI YrNOB TpeyrosibHUKa
nepecekarTca B OOHOW TOYKe, U O TOM, YTO cepefuHHble
nepneHavKynapbl K CTOPOHaM TpeyrofibHUKa nepecekarnTcs
B OHOWN TOYKE

6.13

Brnagetb  NOHATMEM  KacaTenbHOM K OKPYXKHOCTM,
Nonb30BaTbCS Teopemon o nepneHanKynsipHOCTM

KacaTesfibHOM n paaunyca, I'IpOBe,EI,éHHOFO K TOYKEe KaCaHuA

6.14

Nonb3oBaTtbcA NPOCTENLLMMMU reoMeTpuyecKkumm

HepaBeHCTBaMU, NOHNMATb UX ﬂpaKTMHeCKMVI CMbICN

6.15

npOBO,D,I/ITb OCHOBHblE TeoMeTpnu4eckme nocTpoeHna C

MOMOLLbIO LIMPKYNS U NIMHENKM

8 KITACC

Kon
npoBepsaemMoro
pe3ynbTarta

NMpoBepsieMble NnpeaMeTHbIe pe3yfbTaTbl OCBOEHUA
OCHOBHOM ObOpa3oBaTeNibHOW NporpamMmmMbl OCHOBHOIO
obGuwero o6pasoBaHus

6

reomeTpus

6.1

Pacno3HaBaTb OCHOBHblE BUAbI ‘-IeTpréxyI'OJ'lel/lKOB, nx
3fIeMEHTbI, MONb30BaTbCA MX CBOWCTBaAMWU npn peweHnn

reoMmeTpnyeckmnx sagad

6.2

MpuMeHATL CBOWCTBA TOYKM MNepecedeHuss meauaH
TpeyrornbHUKa (LeHTpa Macc) B pelueHnn 3agay




6.3

Bnagetb noHATMEM cpedHen nWHUW  TpeyrofibHuKa W
Tpaneumn, TMPUMEHATb WX CBOWCTBA MNpU  peLueHun
reomeTpuyeckmnx 3agad. lNonb3oBaTtbca Teopemon Paneca un
TeopemMoun O NPOonopuUMOHarbHbIX OTpe3Kax, MPUMEHATb UX

Onda peweHna npakTn4yecknx 3sagad

6.4

MpuMeHATbL NpU3HaKu nogobus TpeyrosibHMKOB B peLueHnn
reoMmeTpnyeckmnx sagad

6.5

Monb3oBateca Teopemon [Mudparopa pgna  peweHus
reoMeTpuyecknx WM  npaktudeckux  3agad. CrtpouTtb
MaTeMaTMyecKkylo MoAefnb B MNpaKTUYecKUx 3agadax,
CaMOCTOATENbHO aenartb YepTeEX n HaxoauTb

cooTBeTCTBYIOLWMNE OJTNHbI

6.6

BnageTtb noHATMAMUK CMHYyCa, KOCMHYCa U TaHreHca ocCTporo
yrna npAamMoyrosfibHoro TpeyroJibHuKa. Monb3oBaTtbCcsa 3TUMMU

NOHATUAMU ONA pelleHndA NpakTUu4eCckmnx 3agav

6.7

Bbluncnsatb (pa3nuyHbIMK cnocobamn) nnowaab
TpeyrofbHMKa 1 NfAoWaan  MHOroyromnbHbIX — curyp
(nonb3ysAcb, roe HeobxoaMMo, KanbKynaTopom). NpuMeHaTb
NonyYeHHble YMEHNSA B NPaKTUYECKNUX 3adadax

6.8

Bnagetb NOHATUSIMW BNWCaAHHOTO W LEHTpPanbHOro yrna,
NCnonb3oBaTb TEOPEMbl O BMNUCAHHBLIX yrnax, yrnax mexay
xopAamu (CeKyLMMN) 1 yrne mexay KacaTeribHOW U XOpAou

npv peLLleHnn reoMeTpuYecknx sagay

6.9

BrnageTtb  MOHSATMEM  OMWUCAHHOIO  YETbIPEXYroNibHUKA,
NMPUMEHATb CBOWCTBA OMUCAHHOIO YeTbIPEXYroNbHMKa MNpu
pelleHun 3agay

6.10

MPpUMEHATb NOSTyYEeHHblE€ 3HAHWS Ha MpaKTUKe — CTPOUTb
MaTeMaTMyeckne MoAenn Ana 3agad peanbHOW KU3HU U
NPOBOANTL COOTBETCTBYHOLLME BbIYUCIIEHNS C NPUMEHEHNEM
nogobus n TpuroHomeTpum (Nonb3yscb, roe Heobxoammo,
KanbKynsaTopom)

9 KINNACC

Kop
npoBepsaemMoro

MpoBepsieMmble NnpegMeTHble pe3ynbTaTbl OCBOEHUA
OCHOBHOM oGpasoBaTeanoﬁ nporpaMmmbl OCHOBHOIo




pe3ynbTaTa

obwero obpasoBaHun

6

reomeTpus

6.1

3HaTb TpUroHomeTpuyeckne YHKUUM OCTPbIX  YIIIOB,
HaxoOWTb C WX TMOMOLWIbI  PasfNYHble  3NEMEHTbI
NPAMOYToNbHOIO TPeyronbHUKa («peLleHne NPsIMOYronbHbIX
TpeyronibHMKOB»). HaxoguTb (C MOMOLLbIO KarbKynsTopa)

ONMWHbI 1 yTrIbl Ans HeTabnMYHbIX 3Ha4YEeHUI

6.2

Monb3oBaTbCs q)opmynaMM npumBegeHnA ©mM OCHOBHbIM
TPUTOHOMETPUNYECKNM TOXOECTBOM ansd HaxoXxgeHn4d

COOTHOLLEHNN mMexay TPMroHoMeTpn4eCkMmMmmn BeEriM4MHamMm

6.3

Ncnonb3oBaTb TeOpeMbl CUHYCOB W  KOCMHYCOB Arfist
HaxoXOeHWsi  pasfNYHbIX  3MEeMEHTOB  TpeyroribHuKa
(«pelLeHne TPeyronbHUKOBY»), MPUMEHSATb UX MPU peLleHun

reoMmeTpmny4ecKmnx 3agad

6.4

Bnapetb NOHATUSIMU npeobpasoBaHus nogobus,
COOTBETCTBEHHbIX 3r1EMEHTOB noaoOHbIX douryp.
Monb3oBaTbcs cBOMCTBAMM NOAOOUSA NMPOU3BOSbHBIX OUryp,
YMETb BbIMUCAATb AfMHbI U HaxoauUTb YrAbl Yy MNOA0OHbIX
duryp. [lNpumeHATb cBoncTBa nNogodbuss B NpakTUYECKUX
3agjavax. YMeTb NpuBOAUTb MpuMepbl NoAobHbIX duryp B

OKpY>KatoLLem Mupe

6.5

Monb3oBaTbCA TEOPEMaMn O NPOU3BEAEHUM OTPE3KOB XOpA,
O Tnpou3BedeHWM OTPEe3KOB CeKylux, O KBagpare

KacaTtenbHOoMn

6.6

lMonb3oBaTbCHa BEKTOPaAMW, MOHUMATbL UX rEOMETPUYECKUN U
PU3NYECKMA  CMBICST, TMPUMEHATb WX B peLleHuun
reomeTpuyeckux un  dwusmyeckux 3agad. [lpumMeHaTb
CKandpHoe npomnsBedeHne BEKTOPOB ANA HaXOXAEeHUs OSfvH

W yrnos

6.7

Monb3oBaTbCs  METOAOM  KOOPAWHAT Ha  MIOCKOCTW,
NMPUMEHSATb €ro B PELUEHUN FreOMETPUYECKUX M NPaKTUYECKNX

3agauy

6.8

Bnagetb noHATUAMMK npaBu1IbHOro MHOroyroJfibHuUKa, ArnnHbl




OKPY>XHOCTU, OJIMHbI QYT OKPY>XHOCTU U paguaHHOW Mepbl
yrna, ymeTb BbIMUCNATb Mfowadb Kpyra U ero 4acrtem.

an/IMeHFITb nony4vyeHHble YMEeHUA B NPpakTU4eCKnX 3agadax

HaxoanTb ocu unu LEeHTpbl CUMMEeTpUK Uryp, NpUMeEHNTb

09 ABWXKEHUS NITOCKOCTU B NPOCTENLLNX CryyasX
MpUMEHATb MONyYeHHble 3HAHUS Ha NpakTUke — CTPOUTb
mMaTeMaTuyeckme Moaenu Ans 3agay pearnibHOW XKU3HU U
6.10 NPOBOAUTL COOTBETCTBYHOLLME BbIMUCINEHUS C NPUMEHEHNEM

noaobusi n TPUroHoMeTprYecknx OYHKLUMIA (Nonb3ysick, rae

HeobXo0aMMO, KanbKynsiTopoMm)




NMPOBEPAEMBIE 3JIEMEHTbI COOEPXXAHUA

7 KINACC
Kop MpoBepsieMbIN 35IEMEHT coaepKaHus
6 feomeTpus
HavanbHble NOHATUS reomMeTpuun. Touka, npsiMas, OTPes3oK, nyu.
6.1 Yron. Bugpbl yrnos. BepTukanbHble U CMeXHble yribl. buccekrtpuca
' yrna. JlomaHas, MHOIOYrOfIbHUK. [MapannenbHOCTb n
nepneHauKynapHOCTb NPSMbIX
6.2 CummeTpuyHble durypbl. OCHOBHbIE CBOMCTBA OCEBOW CUMMETPUMN.
' [MpMepbl CUMMETPUN B OKpY>KatoLLLeEM MUpe
6.3 OCHOBHblE MOCTPOEHUS C MNOMOLUBbK  LUMPKYNS W FIMHEWKW.
' TpeyronbHuk. BeicoTa, MmegmaHa, buccekrpuca, nx CBOMCTBa
6.4 PaBHOGeApPEHHbIN 1 PABHOCTOPOHHWUIN TPEYronbHUKWU. HepaBeHCTBO
' TpeyronbHuKa
6.5 CeoyicTBa U NpusHakn paBHOOeApeHHOro TpeyrosibHuka. MpusHaku
' paBeHCTBa TpeyroribHNUKOB
6.6 CeonctBa W npusHaku napannenbHbix npsaMblx. Cymma yrros
' TpeyrosfibHuKa. BHelwHWe yrnbl TpeyronbHuka
MpsamMoyroneHbIN TpeyronbHUK. CBOMCTBO MeanaHbl NPSAMOYroSIbHOMO
6.7 TpeyrosfibHUKa, NpoBefEHHOM K runoTeHyse. [Mpu3Hakm paBeHCTBa
' NPAMOYrOfibHbIX TPEYrofibHUKOB. [1pAMOYronbHbIN TPEYrofibHUK C
yrnom B 30°
HepaBeHcTBa B  reomMeTpuu: HEpPaBEHCTBO  TPeYrofibHuKa,
6.8 HEpaBeHCTBO O ANMHE NOMaHoW, Teopema O Oonbliem yrrne wu
BonbLlen CTOpoHe TpeyronbHuka. NepneHankynap n HaknoHHas
6.9 [eomeTpuyeckoe MecTo Todek. buccektpuca yrna n cepefvHHbIN
' nepneHavKynsap K oTpesKy Kak reomeTpudeckne mecrta Tovek
OKpyXHOCTb M Kpyr, xopga W guameTp, MX cBoucTBa. BaammHoe
6.10 pacronoXeHne OKPYXHOCTU N nNpaMon. KacaTenbHasi U cekywas K
OKPY>XHOCTU
6.11 OkpyXHOCTb, BnucaHHas B yron. BnucaHHas wn onucaHHas
' OKPY>XHOCTU TpeyrosibHuKa




8 KINACC

Kop NMpoBepsieMbIn aNeMeHT coaepKaHuaA
6 reomeTpus
6.1 YeTbipéxyronbHuku. MNapannenorpamm, ero npu3Haku n cBoMCTBa
6.2 MpsimoyronbHWK, poMb, KBagpaT, UX NPU3HaKn U CBOMUCTBA
6.3 Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOWCTBA W NPU3HAKMW.
' MpamoyronbHasa Tpaneuns
6.4 MeTon yaBoeHus meamaHbl. LleHTpanbHas cummeTpud. Teopema
' daneca 1 Teopema O NPONOpPLMOHaIIbHbIX OTPEe3Kax
CpegHue nuHWM  TpeyronbHUka wW  Tpaneuun. LeHtp wmacc
05 TpeyronbHVKa
Mopgobue TpeyronbHUKOB, KoadpuuneHT nogobua. [pusHakm
6.6 nogobus TpeyronbHUKoB. [lpuMeHeHne nogobusi nNpu  peLueHun
npakTn4ecknx 3agad
5 dopmynbl 4N4a nnowaan TpeyrofibHUKa, napannenorpamma, pomba
! W Tpaneuuu
6.8 CeonctBa nnowagen reometpuyecknx  duryp.  OTHOLIEHME
' nnowagen nogobHbIX uryp
6.9 BbluucneHve nnowagen TPeyrosibHUKOB W MHOrOYrofibHUKOB Ha
' kneTyaTon Gymare
6.10 Teopema [ludparopa. [lpumeHeHne Teopembl [lndparopa npu
' peLleHnn npakTu4ecknx 3agad
CuHyC, KOCMHYC, TaHreHc OCTpOro yrna npsiMOYroflbHOro
6.11 TpeyronibHuka.  OCHOBHOE  TpPUrOHOMETpPUYeckoe  TOXOECTBO.
TpuroHomeTpudeckune dyHkumm yrnos B 30°, 45° n 60°
6.12 BnncaHHble ¥ LeHTpanbHble YrMbl, Yron Mexay KacaTenbHOW U
' XOpOon. Yribl Mexay XopaamMmun u cekyLmnmm
6.13 BrnncaHHble 1 onucaHHbIe YeTbIPEXYrONbHUKN
6.14 BsaumHoe pacrnonoxeHne  OBYX  OKPYXXHOCTEMN. KacaHwue
' oKkpy>xHocTen. ObLume KacaTernbHble K IBYM OKPY>XHOCTSAM

9 KINNACC




Kop

MpoBepsieMbI aNeMeHT coaepXKaHusA

6 reomeTpus
6.1 CuHyc, kocuHyc, TaHreHc yrnmoB ot 0 po 180°. OcHoBHOe
' TpUroHomeTpudeckoe Toxaectso. ®opmynbl NpuBeaeHNS
PeweHne TpeyronbHukoB. Teopema KOCUMHYCOB U Teopema CUHYCOB.
6.2 PelwleHne npakTnyeckmx 3agay ¢ UCrnonb30BaHMEM TEOPEMbl KOCUHYCOB
N TEOpeMbl CUHYCOB
6.3 MpeobpasoBaHme nogobus. NMNogodbne cCOOTBETCTBEHHLIX 3N1IEMEHTOB
6.4 Teopema 0 nNpon3BedeHUN OTPE3KOB XOp4, TEOPEMbl O NMPOM3BEeLEHNM
' OTPE3KOB CEKYLLMX, TEOpeEMa O KBagpaTe KacaTenbHOM
Bektop, AnuHa (MoOAynb) BeKTOpa, COHanpaBrieHHble BEKTOPbI,
6.5 NMPOTMBOMOSIOXHO  HaMpaBfieHHblE  BEKTOpbl,  KOMIIMHEAPHOCTb
' BEKTOPOB, pPaBEHCTBO BEKTOPOB, oOnepauMm Hag BeKTopamu.
PasnoxeHne BekTopa no AByM HEKOSNTMHEAPHbIM BEKTOPaAM
6.6 KoopauHatel Bektopa. CkansipHoe npou3BedeHMe  BEKTOPOB,
' NPUMEHEHNe ANa HaXoXAeHUS OMVH U YrNoB
[ekapToBbl KOOpAMHATbI Ha [MMOCKOCTU. YpaBHEHUS NpsAMON W
6.7 OKPY>KHOCTM B KOOpAWHaTax, nepeceyvyeHne OKPYXHOCTEN U NpPAMbIX.
MeToa koopAavHaT 1 ero NpUMeHeHne
6.8 MpaBunbHbIE MHOOYrOMbHUKK
55 OnuHa okpyxHocTu. pagycHasa u pagnaHHasi mepa yrna, Bbld4McrneHme
' OJIMH OYT OKPYXXHOCTel
6.10 lMnowanb Kpyra, cektopa, CermeHTa
6.11 [BMXeHUss  NNOCKOCTM WU BHYTPEHHME  cummeTpum  douryp

(anemeHTapHble NpeacTasneHus). MapannensHoli nepeHoc. NoBopoT




NMPOBEPAEMBIE HA O3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBPA30OBATEJIbHOMN MPOMPAMMbI OCHOBHOIO
OBLUEIN0 OBPA30OBAHUA

Kon
npoBepsieMoro
TpeboBaHus

NMpoBepsieMble TPeO6OBaHMA K NpeAMETHbIM
pe3ynbTaTamMm OCBOEHUSA OCHOBHOM OOpa3oBaTesibHOMN
nporpamMmmMmbl OCHOBHOIO o6Lero o6pasoBaHust Ha
ocHoBe ®I'OC

YMeHue ornepupoBaTtb NOHATUAMMN: MHOXeCTBO,
NOOMHOXECTBO, oOnepauun Hag MHOXeCTBaMu;, YMeHue
onepupoBaTb MOHATUAMU: rpady, CBA3HbIA rpad, OepeBo,
UMKI, TMPUMEHATb WX TMpU  peleHun 3adad; YMeHue
ncrnonb3oBaTh rpaduyeckoe npeacraBrieHe MHOXECTB AN
OonucaHnsa peanbHbIX NPOLECcCOB U SIBMEHWUA, NMPU peLleHumn

3ajad n3 gpyrnx y4ebHbix npegMeToB

YMeHune onepupoBaTtb MOHATUSIMWU: ONpeaeneHne, akcuoma,
Teopema, JoKa3aTeNbCTBO; YMEHUe pacno3HaBaTb UCTUHHbIE
W  NOXHble BbiCKa3blBaHWs, MNPUBOOUTbL MPUMEPbLI U
KOHTPNpUMEpPbI, CTPOUTb BbICKasbiBaHUA U  OTpULAHUA
BblCKa3bIiBaHWUM

YMeHne onepupoBaTb MOHATUAMWU: HaTypanbHOE 4UCHIO,
NPOCTOE W COCTaBHOE YMCIO, AEeNIMMOCTb HaTypanbHbIX
yucen, NpU3HaKkM AenMMOCTU, Lenoe Yncno, Moaynb Yncna,
0OblkHOBEHHass Apobb n gecAaTudHasa ApoOb, CTaHOAPTHbIN
BMUA, Y1Cna, paunoHanbHOe YMCNo, uppaumoHanbHOEe YMCIO,
apudMeTU4YeCKUn KBagpaTHbIN KOPEHb; YMEHWE BbINOMHATb
AENCTBMS C YncCnamu, CpaBHMBATL U ynopsgoymBaTh Ymcna,
npeacTaBnNATb YUCHa Ha KOOPANHATHOW NPSIMOW, OKPYrnaTb
yucna; ymeHuve fenatb NPUKUMOKY WM OUEHKY peaynbTaTta
BbIYNCIIEHUN

YMeHne onepupoBatb MOHATUAMU: CTeneHb C UenbiM
nokasartenem, apumMeTM4yeckMin KBagpaTHbI  KOPEHb,
MHOTIOYSIEH, anrebpavyeckas apobb, TOXOEeCTBO;
3HAaKOMCTBO C KOPHEM HaTypanbHOW CTeneHn 6onblie
eoVHNUbI; YMEHWe BbINOMHATL pacdéTbl No opmynam,

npeoGpasoBaHus LenblX, ApOoBHO-paLMoHanbHbIX




BbIpaXXEHUN W BbIPpaXEHUA C KOPHSAMU, pasrfoxeHune
MHOro4rieHa Ha MHOXUTeNn, B TOM YnUCre C UCNOoSTb30BaHNEM

chopMyn pa3HOCTU KBAApPaTOB M KBagpaTa CyMMbl M pa3HOCTU

YMeHne onepupoBaTtb MOHATUSMU. YUCNOBOE pPaBEHCTBO,
ypaBHEHNE C OOHOM NEpPEMEHHOMN, YMCITIOBOE HEpPaBEHCTBO,
HepaBeHCTBO C MNepeMeHHOW; YMeHNe pellaTb NIUHENHbIE Y
KBagpaTHble ypaBHEHMUS, APOOHO-paLNOHanbHbIE YpaBHEHUS
C OZIHOW NepeMeHHON, CUCTEMbI ABYX NMIMHEWHbIX YpaBHEHUN,
NNHENHblE HepaBEeHCTBA W MX CUCTEMbl, KBagpaTHble WU
ApO6GHO-paLmoHanbHble HEpaBEHCTBA C O4HOW NEPEMEHHOMN,
B TOM 4ucrie npu pelleHun 3agad u3 gpyrux npegmeToB U
NpaKkTUYeCcKNX 3afay; yMeHne 1Ucnosib3oBaTb KOOPAMHATHYIO
NPSMYyH0 U KOOPAMHATHYH MNIOCKOCTb Ana u3obpaxeHus
peLleHnin ypaBHEHUN, HEPABEHCTB U CUCTEM

YMeHne onepupoBatb MNOHATUAMM:  PYHKUMS, rpaduk
YHKUUKN, HYNU YHKLMK, NPOMEXYTKM 3HAKOMOCTOAHCTBA,
NPOMEXYTKM BO3pacTaHus, YybbiBaHus, Haubonblee u
HaMMeHbLlee 3HadeHuss (PYHKUMU; yMeHue onepupoBaTtb
NOHATUAMM: NpAMas MNPOMOPUUOHANBHOCTb, JIMHENHas
dyHKUMS, KBagpaTuyHas YHKUMS, obpaTtHas
nNponopunoHanbHOCTb, Napabona, runepbona; ymeHue
CTpoOUTb rpadukn PyHKUMIW, MUcnonb3oBaTb rpadukn ans
onpeaeneHns CBOWCTB MNPOLECCOB W 3aBUCUMOCTEN, ONs
pelueHns 3agad U3 Apyrnx y4ebHbIX npeaMeToB U peanbHON
XW3HW; YMeHMe BblpaxaTb (hopmynamMm 3aBUCMMOCTU MeXayY

BelTM4YnHamm

YMeHve onepupoBaTb MOHATUAMMW: MNOCHeAoBaTeNbHOCTb,
apudmeTndeckaas M reomeTpuyeckas nporpeccuu; ymeHue
NCNosib30BaTb CBOMCTBA MOCrenoBaTesibHOCTEN, (POpMYIbI
CyMMbl 1 00LWEero YneHa npu peweHnn 3agad, B TOM Yucne

3ajad 13 gpyrnx y4ebHbIx NpegMeToB U peanbHOM XXU3HM

YMeHve pelwaTb 3afavv pasHbiX TUMOB (B TOM 4uUCie Ha
MPOLEHTbI, AONM M YacTu, ABWXKeEHNe, paboTy, LieHy ToBapoB
M CTOMMOCTb MOKYMOK W YCNyr, Hanorun, 3agayv m3 obnactu

ynpaBneHus NUYHbIMU U CEMENHbIMU (PUHAHCaMN); YMEHUe




COCTaBMATb BbIPAXEHWS, YpaBHEHWUsl, HepaBeHCTBa W
CUCTEMbI NO YCMOBWIO 3adaun, WUCCreAoBaTb MONyYEHHOe
pelleHne M oueHMBaTb NPaBAoNoOA0OHOCTL MOMYyYEeHHbIX
pe3ynbTaToB

YMeHune onepupoBaTb NOHATUAMU: ouUrypa, Todka, OTpesoK,
npsiMas, nyd, rioMaHasi, yron, MHOroyrofiHuK, TpeyrofibHuK,
paBHOOeApEHHbIN M PaABHOCTOPOHHUIA  TPEYrOSIbHUKM,
NPSAMOYrOSibHbIA  TPEYrofibHUK, MeguaHa, OuccekTpuca u
BbICOTa TPeyrorbHuKa, YeTbIPEXYrONnbHYK, Naparnnenorpamm,
poM6, NpPsSIMOYrOfbHWK, KBagpaT, Tpaneuusd; OKPY>KHOCTb,
Kpyr, KacaTernbHasi; 3HAKOMCTBO C MNPOCTPAHCTBEHHbIMU
durypamu; ymeHue pewaTtb 3agadn, B TOM 4uUcre us
NOBCEOHEBHOM >XWU3HW, Ha HaxoXOeHue reoMeTpudecKux
BESIMYNUH C MNPUMEHEHMEM U3YYEHHbIX CBOWCTB duryp u
akToB

10

YMeHne onepupoBaTb MOHATUSIMU: pPaBEHCTBO  ouryp,
paBeHCTBO TPeyrosibHUKOB; napannenbHOCTb n
nepneHavKynapHOCTb  MPAMBIX, Yron Mexay npsambimMuy,
nepneHaukynsap, HaknoHHas, npoekumd, nogobue duryp,
noaobHble TPeYyronbHUKN, CUMMETPUS OTHOCUTENBHO TOYKM
N NPSIMON; yMeHWe pacno3HaBaTb PaBeHCTBO, CUMMETPUIO U
nogobue cwuryp, napannenbHOCTb M NeprneHaMKYNsSpHOCTb
NPSAMbIX B OKpy>XaroLwem mupe

11

YMeHune onepupoBaTtb NOHATUSAMU: AJIMHA, PacCTOsIHUE, yron
(BenuMumMHa yrna, CUMHYC W KOCWHYC Yyrna TpeyronbHuka),
nnowagp; YMeHue oueHuMBaTb pa3Mepbl NpeamMeToB U
OOBHEKTOB B OKpyXXalLWemM Mupe; YMeHne nNpUMeHsTb
dopmynbl nepumeTpa U NAOWAAM MHOTOYroSIbHUKOB, ANUHbI
OKPY>KHOCTM W nnowiagn kpyra, obbema npsiMOyrofnibHOro
napannenenuneaa; yMeHune NPUMEHSATb NPU3HaKn
paBeHCTBa TPEYroflbHUKOB, TEOPEMY O CyMMe YITIOB
TpeyronbHuka, Teopemy [ludcaropa, TpUroHomeTpudeckune
COOTHOLWUEHNS AN BbIYUCNEHUSI  OfMH,  PACCTOSHWMN,
nnowagen

12

YMeHne unszobpaxaTb nnockue urypbl 1 nx koMbuHaumm,




NPOCTPaHCTBEHHbIE OUTYpbl OT PYKU, C MOMOLLbI YEPTEKHBLIX
WNHCTPYMEHTOB U 3MEKTPOHHbIX CPEACTB MO TEKCTOBOMY UMK

CUMBOJIbHOMY OMNMncaHumio

13

YMeHve onepupoBaTtb NOHATUAMW: NPSIMOYrofbHas cuctema
KoopAMHaT; KoopAuHaTbl TOYKM, BEKTOpP, CyMMa BEKTOPOB,
npousBeAeHne BEKTOpa Ha YNCIO, CKansipHoe Npov3BeaeHne
BEKTOPOB; YMEHMEe WCMoNb30BaTb BEKTOPbl M KoopAWHATbI
Ans NpeacTaBneHns AaHHbIX U pelleHns 3aaad, B TOM Yucne
N3 Opyrnx y4ebHbIx NPeaMeTOB U pearnbHOM XNU3HU

14

YMeHue onepupoBaTb NOHATUSMU: CTONOMKOBLIE U KPYroBble
avarpaMmmbl,  Tabnuubl,  cpegHee  apudmeTnyeckoe,
MeauaHa, Hambonbllee U HaMMeHbllee 3Ha4YeHusi, pasmax
ynucnoBoro Habopa; ymMeHue n3BnekaTb, MHTEPNPeTUpPoBaThb
N npeobpasoBbiBaTb WHMOPMaUUIO, MNPeaCcTaBNEHHY0 B
Tabnuuax M Ha guarpaMmmax, OTpakalollyl CBOWCTBA W
XapaKTepUCTUKN pearnbHbIX NPOLECCOB U SIBNEHUIA; YMEHNe
pacrno3HaBaTb M3MEHYMBbIE BENTMYMHBI B OKpY>KaloLLeM Mype

15

YMeHne onepupoBaTb MNOHATUAMMW:  CAyYaWHbIA  ONbIT
(cnyyamHbIi  3KCMEPUMEHT),  3rieMeHTapHoe  cobbiTue
(3nemeHTapHbIN  UCXOA) CryyYyanwHOro onbiTa, CcryyYyanHoe
cobbiTMe, BEpOATHOCTb COObITUS; YMEHWe HaxoauTb
BEPOSATHOCTM  CfyvauHblX  cOObITMA B  OMnbliTax C
PaBHOBO3MOXHbIMWU 3MeMeHTapHbIMU COBbITUAMMK; yMeHue
pelwlaTb 3agavyM MeToOOM OpraHuM3oBaHHoro nepebopa u c
NCNosfib3oBaHMEM MNpaBuria YMHOXEHUS; YMEHNEe OLeHUBaTb
BEPOSATHOCTM peanbHblX COObITUA U SABMEHMK, NOHMMATb
POSb NPAKTUYECKN JOCTOBEPHBIX N MarnoBEePOATHLIX COObITUI
B OKpYXalLeM MUpe U B KU3HU; 3HAKOMCTBO C MOHATUEM
He3aBMCUMbIX COObITUI; 3HAKOMCTBO C 3aKOHOM OOmnbLUNX

4yucers n ero poJyibio B MaCCOBbIX ABJ1IEHNAX

16

YMeHve BbiOMpaTb MNOAXOOALWMA M3YYEeHHbI MeToa AN
peweHna 3agayv, NpMBOAUTL NPUMEpPbl MaTeEMaTUYECKUX
3aKOHOMEPHOCTENM B MNPUPOAE W >KU3HKW, pacno3HaBaTb
NposiBNeHne 3aKOHOB MaTeMaTUKM B MCKYCCTBE, ONUCbIBATb
oTAenbHble BblaalWwmecs pesyrnbTaThbl, NOSlyYeHHble B Xo4e




pasBUTUS MaTemMaTuMKM Kak Hayku, MNpUBOAUTL MNpuMepbl
MaTeMaTUYECKMX OTKPbITUIA U UX aBTOPOB B OTEYECTBEHHOM

N BCEMUPHOW UCTOPUN




NEPEYEHDb JJIEMEHTOB COAEPXAHUA, MPOBEPAEMbLIX HA Orr3 Nno

MATEMATUKE
Kop lNMpoBepsieMbIN 3N1IEMEHT coaepKaHUA
1 Yncna u BbluncneHns
1.1 HaTtypanbHble n uenble yicna. MNpusHaku 4enMmocTu LernbiX Yncen
19 OOGbIKHOBEHHbIE N OECATUYHblE ApPOobW, NPOUEHTbl, BEeCKOHe4YHble
' nepuoanyeckue Apobu
] PauunoHanbHble yucna. ApudmeTtnyeckne onepauuu C
3 paunoHanbHbIMM YMCnamm
14 HenctButenbHble  4ucna.  ApudmeTuyeckune  onepauum  C
' AENCTBUTENBbHLIMU YNCaMm
] MpnBNMxXEHHbIE BbIYUCIIEHMS, MpaBunia OKPYrNeHus, NpuKMaKa w
o OLleHKa pesyribTaTa Bbl4MCIIEHUI
2 Anrebpanyeckne BblpaxeHus
21 ByKkBEeHHbIE BblpaXXeHUs (BblpaXeHUs C NnepeMeHHbIMN)
9o CteneHb c uenbiM nokasaTtenem. CTeneHb C pauMOHaSibHbIM
' nokasatenem. CBoncTBa cTeneHu
2.3 MHoro4neHs!
2.4 Anrebpanyeckasa opobb
) ApudmMeTnyecknn KopeHb HaTypanbHOW cTeneHwn. [enctsua c
® apupmMeTNYeCKMMN KOPHAMU HaTypasibHOM CTENEHN
3 YpaBHeHUs 1 HepaBeHCTBa
] Llenbie u agpobHo-paunoHanbHble ypaBHeHusi. Cuctembl W©
> COBOKYMHOCTU YpaBHEHUI
5 Llenbie u pgpobHo-paunoHanbHble HepaBeHcTBa. Cucrembl U
> COBOKYMHOCTU HEPaABEHCTB
3.3 PelieHne TekcToBbIX 3agay
4 Yucnosble nocnegoBaTenbHOCTH
4.1 MocnepoBaTenbHOCTH, CNOCOBLI 3a4aHNsa NocnegoBaTensHOCTEN
4.2 ApucdmeTnyeckas u reometpuyeckas nporpeccun.  Popmyna




CINOXHbIX NPOUEeHTOB

5 PyHKUUK
dyHKUMA, cnocobbl 3aganna dyHkumn. Mpadmk dpyHkummn. ObnacTtb
onpeaeneHnss U MHOXEeCTBO 3HayeHun yHkumn. Hynu dyHKuun.
5.1. [MpomexyTkn  3HakonocTtoaHcTBa. [1pOMEXYTKM  MOHOTOHHOCTU
dyHKUMK. Makcumymbl U MUHUMYMbl OYHKUMK. Haubonblee u
HanMeHbLUlee 3HayeHne PYHKLNN Ha NPOMEXYTKe
6 KoopanHaTtbl Ha NpSAMON 1 MAOCKOCTH
6.1 KoopanHaTtHasa npamas
6.2 [ekapToBbl KOOpANHATBLI HA NSTIOCKOCTH
7 feomeTpus
71 "eomeTpuyeckme urypbl 1 X CBOUCTBa
7.2 TpeyronbHUK
7.3 MHOroyronsHuKu
7.4 OKpY>XHOCTb 1 Kpyr
7.5 M3amepeHne reomeTpuyecknx BennymuH
7.6 BekTopbl Ha NfI0CKOCTU
8 BepoaTHOCTb 1 cTaTUCTMKA
8.1 OnucartenbHasa ctaTucTuka
8.2 BeposaTHocTb
8.3 KombuHaTopuka
8.4 MHoxecTBa
8.5 Mpadbl




YYEBHO-METOANYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YMEBHbLIE MATEPWUATIbI ANA YYEHUKA
* l[eomeTpus, 7-9 knaccel/ AtaHacsH J1.C., bytysos B.®., Kagomues C.b. v gpyrue,

AkumoHepHoe obuecTtBo «M3gaTenbcTBo «l1pocBeLLeHne»



