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FeoMeTpust Kak OAMH N3 OCHOBHbIX Pa3aernoB LWKONbHOW MaTeMaTUKN, UMEIOLUIA CBOEN LENbto
obecneynTb M3ydeHne CBOMCTB U pa3MepoB ouryp, NX OTHOLLEHUIA 1N B3aUMHOE pacrnofioXeHue,
onMpaeTCcs Ha NOrMYECKYHo, AokasaTerbHY NMHUI. LIeHHOCTb M3yYeHnsi reoMeTpumn Ha YpoBHe
OCHOBHOrO 06LLiero 06pasoBaHms 3aknio4aeTcs B TOM, YTO 0Oy4atoLNNCs y4MTCa NPOBOANTL
AoKasaTerlbHble pacCyXOeHWs!, CTPOUTb florMdeckme yMOo3aKrioueHns!, [oKasbliBaTb UCTUHHbIE
YTBEPXKOEHMWS U CTPOUTbL KOHTPMPUMEPDI K NTOXKHBIM, MPOBOAUTL PACCYyKAEHMS «OT NPOTUBHOMOY,
OTNMYaTb CBOMCTBA OT NPU3HaKoB, (hOpMyrMpoBaTb 0OpaTHbIE YTBEPXKOEHWS.

BTopoit Lenbio n3y4yeHus reomeTpum SSBNSeTCs UCNonb3oBaHne e€ Kak MHCTPYMEHTa Npu peLLeHnn
Kak MaTeMaTU4yeckux, TaK U NpakTUYECKMNX 3a4ad, BCTPEYAOLMNXCA B pearnbHOM XU3HW.
Ob6yuvatoLmincs [OIMKEH HayYUTbCA onpeaenuTb reoMeTpuyeckyto dourypy, onmcaTb CrioBamMmm
AaHHbIV YePTEX UNWN PUCYHOK, HANTU NnoLwaab 3eMeNbHOro yyacTka, paccuMTatb HeobXoaMMyto
ANVHY ONTOBOMOKOHHOTO Kabensi nnu Tpebyemble pasmepbl rapaxa Ans aBTomobuns. 3tomy
COOTBETCTBYET BTOpasi, BbIMUCIMTENbHASA NIUHWUS B U3y4eHnn reomeTpun. Npu pelueHnn 3agay
NpaKkTUYECKOro xapakrepa oby4aroLnncst yYMTcs CTPOUTb MaTeMaTUYeCcKne Moaenu peanbHbiX
YKU3HEHHbIX CUTYyaLuiA, NPOBOAUTL BbIYMCIEHUS U OLEHMBATb aAeKBaTHOCTb NOJTyYEHHOro
pesynbTarta.

KpaiiHe BakHO NoAYEpPKMBaTL CBSA3N reoOMeTpun ¢ ApYrummn y4ebHbIMU npegMmeTammn, MOTMBMPOBaTb
NCMonb30BaTh ONpeaesieHnsi reoMeTPUYECKUX PUryp 1 MOHSATUIA, AEMOHCTPMPOBATb NPUMEHEHME
Mosy4eHHbIX YMEHWI B on3nke 1 TEXHUKE. DTN CBSA3N Hanboree sipko BUAHLI B TeMax «BekTopbl»,
«TpuUroHoMeTpuyeckme cooTHoLeHus », «MeToa koopamnHaTt» u « Teopema lMudbaropax.

Y4ebHbIN Kypc «eomeTpusa» BKIHOYAET CrieAytoLmne OCHOBHbIE pasaerbl CoaepXKaHus:
«l"eomeTpuyeckune urypbl n nx CBoOMCTBar», «/amepeHne reomeTpmyecknx BenmymH», «lekapToBbl
KOOpAMHaTbl Ha MI0CKOCTUY, «BekTopbly, «[ABWKeHUs1 NnockocTny», «MpeobpasoBaHns nogobusi».

Ha naydeHune yd4ebHoro kypca «I'eomeTpusa» otBogntcs 204 yaca: B 7 knacce — 68 yacos (2 yaca B
Hefent), B 8 knacce — 68 yacos (2 yaca B Hegen), B 9 knacce — 68 4yacos (2 Yaca B Heaeno).

COOEPXXAHUE OBYYEHUA

7 KNNACC

HavanbHble NoHsTUA reomeTpun. Touka, npsiMasi, oTpe3okK, Nyd. Yron. Buapl yrnos. BepTukanbsHble
N CMeXHble yribl. BuccekTpuca yrna. JlomaHasi, MHOroyronbHuk. MapannenbHocTb U
nepneHanKynspHOCTb NPSIMbIX.

CummeTpuyHble dourypbl. OCHOBHbIE CBOWCTBA 0CEBON cMMMeTpun. MNMprMepbl cuMMeTpun B
OKpy)XatoLLem Mupe.

OCHOBHbIE NMOCTPOEHUSI C MOMOLLLIO LIMPKYNSt U NIMHENKW. TpeyronbHuK. BeicoTa, MeanaHa,
BuccekTpuca, nx cBoMCTBa.

PaBHOGeapeHHbIN 1 PaBHOCTOPOHHUIA TPEYroNbHUKW. HepaBEeHCTBO TPeyronbHuKa.
CsoncTsa 1 npusHaky paBHobeapeHHOro TpeyronbHuka. lNpru3Hakn paBeHCTBa TPeyrofbHUKOB.

CsoucTBa 1 NpusHaku napannenbHblx NpsMbix. Cymma yrnoB TpeyronbHuka. BHelwwHue yrbl
TpeyronbHuKa.

MpamMoyronbHbIN TpeyronbHMK. CBOMCTBO MeamnaHbl NPsIMOYrONbHOro TPEeYyronbHUKa, NPOBeAEHHON K
rmnoTeHyse. MNpu3Haku paBeHCTBa NPAMOYrOfbHbIX TPEYrofibHUKOB. [1pAMOYrofbHbIN TPEYroNbHUK C
yrnom B 30°.

HepaBeHcTBa B reOMETPUN: HEPABEHCTBO TPEYroNbHWKA, HEPABEHCTBO O ASIMHE FIOMaHoK, Teopema
o 6onbluem yrne un 6onbLuelt CTOPOHe TpeyrosbHuKa. MNepneHankynsp 1 HakroHHas.

FeomeTpuyeckoe MecTo Touek. bruccekTpuca yrna n cepeauHHbIN NepneHankynsap K oTpesky kak
reomMeTpuYeckne Mecta TOYeK.



OKpY>XHOCTb U Kpyr, XopAa 1 AvameTp, UX CBOWCTBA. B3avMHOe pacrnonoxXeHne OKpY>KHOCTU 1
npsiMoii. KacatenbHas u cekyLlast K OKpyXHOCTU. OKpPY>KHOCTb, BNMcaHHasi B yron. BnvcaHHas u
onucaHHas OKpPY)XHOCTU TpeyronbHUKa.

8 KITACC

YeTblipéxyronbHuku. Mapannenorpamm, ero npMsHakm n cBoncTea. YacTtHole cnyyau
napannenorpaMmmoB (NPSIMOYrofibHUK, pOMO, KBagpaT), X NPU3HaKM 1 CBOMUCTBA. Tpaneuus,
paBHobOOKasi Tpaneuus, e€ cBOMCTBa M NpuaHaku. NpamMoyronbHas Tpaneuus.

MeTopg yaBoeHus meauaHbl. LieHTpanbHaa cummeTpusa. Teopema daneca u Teopema o
NPOMNoOpLMOHanbHbIX OTPE3Kax.

CpeaHue NuHUK TpeyrorbHUKa 1 Tpaneunn. LieHTp Macc TpeyronbHuka.

MonoGue TpeyronbHUKOB, Ko3dhdMUMeHT noaobus. MpusHakn Nogobus TPeyrornbHMKOB.
MpuMeHeHVe Nofobus Npu peLLUeHM NPaKTUYECKMUX 3aaau.

Csonctsa nnoLlagen reometTpuyeckmux guryp. @opmynsl Ans NnoLaan TpeyronbHuKa,
napansnenorpamma, pomba n Tpaneumi. OTHOLWEHME NnoLaaern NogobHbIX uryp.

BbluncneHue nnowagen TpeyronsHUKOB U MHOFOYroNbHUKOB Ha KrneTyaTon Gymare.
Teopema lMudparopa. NpumeHeHne Teopemsl MNMudbaropa Npu peLleHnn NpakTU4ecknx 3agau.

CWHYyC, KOCMHYC, TAHIeHC OCTPOro yrna npsMoyronbHOro TpeyronbHuka. OCHOBHOE
TPUroHOMETpUYECKOe TOXAECTBO. TpuroHoMeTpuyeckue dyHkumm yrnos B 30, 45 1 60°.

BnncaHHble 1 LieHTpanbHbIe Yrhbl, Yron Mexay KacaTernbHOMW U XOpaon. Ykl Mexay xopaamu un
cekyLwumun. BnvcaHHble 1 onncaHHble YeTbIPEXYronbHUKN. B3aumMHoe pacnonoxeHune aByx
OKpy>XHOCTel. KacaHue okpykHocTeln. Obwue kacaTenbHble K ABYM OKPYXKHOCTSIM.

9 KNACC

CuHyc, kocuHyc, TaHreHc yrnos oT 0 go 180°. OCHOBHOE TPUrOHOMETPUYECKOE TOXOECTRBO.
Ddopmynbl NpuBEAEHNS.

PeweHne TPEYrosibHUKOB. Teopema KOCMHYCOB 1 TeopemMa CMHYCOB. PeweHune npakTn4ecknx 3agad
C ncnosnb3oBaHneM TeopeMbl KOCMHYCOB 1 TeOpPeMbl CUHYCOB.

Mpeobpa3zoBaHue nogobus. NMNogobre coOOTBETCTBEHHbLIX 3NIEMEHTOB.

Teopema 0 Npou3BeaeHUN OTPE3KOB XOPA, TEOPEMbI O NPOM3BEAEHUM OTPE3KOB CEKYLLMX, TeopemMa
0 KBagpaTe KacaTenbHOW.

BekTop, onvHa (Moaynb) BEKTOpa, CoOHanpaBrieHHble BEKTOPbI, MPOTUBONOMNOXHO HanpaBeHHble
BEKTOpbI, KONMNMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, Onepauumn Hag BEKTOpaMMu.
PasnoxeHune BekTopa No ABYM HeKonnunHeapHbiM BekTopaM. KoopavHaTel Bektopa. CkansipHoe
npovsBeaeHne BEKTOPOB, MPUMEHEHWNE ANt HAXOXAEHWS ANWH U YTTI0B.

[ekapToBbl KOOPAUHATLI HA NITOCKOCTU. YPaBHEHUSI NPSIMOM M OKPY>KHOCTU B KOOpAMHATAX,
nepeceYeHne OKPY>KHOCTEN 1 NpsiMbIX. MeTop KoopAMHaT M ero NpUMEHEHMUE.

MpaBunbHbIE MHOTOYrONbHUKKL. [MHa OKpYyXHOCTU. ['pagycHas u paguaHHas mepa yrna,
BblYMCIIEHWE ONIMH Oyr OKpy)XHocTei. Mnolwaab kpyra, cektopa, CerMmeHTa.

[BWKEeHUs1 NITOCKOCTU U BHYTPEHHUE CUMMETPUK PUryp (3NeMeHTapHble NPeacTaBnNeHns ).
MapannenbHbIN nepeHoc. NMoBopoT.

NMNAHUPYEMbBIE PE3YJIbTATbl OCBOEHUSA NMPOIrPAMMbI YHEBHOIO KYPCA
«FEOMETPUA» HA YPOBHE OCHOBHOI'O OBLLUEIT O OBPA30OBAHUA

JINYHOCTHLIE PE3YJIbTATbI



JInyHOCTHBbIE pe3ynbTaTbl OCBOEHMS Nporpammbl y4ebHoro kypca «l"eomeTpus»
XapaKkTepuaytTcs:

1) naTpuoTUYeckoe BoCnUTaHue:

NPosIBIEHNEM NHTEPECA K NPOLUNOMY M HacTOsILLLEMY POCCUIACKOM MaTeMaTUKK, LLEHHOCTHbLIM
OTHOLLEHNEM K JOCTUMXKEHNAM POCCUNCKNX MaTEMATUKOB N POCCUNCKOM MaTEMaTUYECKON LLKOSbI, K
MCMOb30BaHMIO 3TUX AOCTVXKEHUIN B APYIMX HAyKax MU NpuknagHbix cdepax;

2) rpaxxgaHcKoe U AyXOBHO-HpaBCTBEHHOE BOCNUTaHue:

rOTOBHOCTbIO K BbINOMHEHNIO 00S13aHHOCTEN rpaXkaaHuHa U peanusaumm ero npae, NpeacTaBreHnem
0 MaTeMaTUYECKMX OCHOBaX (PYHKLMOHMPOBAHMS pasfinyHbIX CTPYKTYP, SABMEHWUIA, npouenyp
rpaxkgaHckoro obuiectea (Hanpumep, BbIGOPLI, ONPOCHI), FOTOBHOCTLIO K OOCYXAEHMIO 3TUYECKMX
npobnem, cBA3aHHbIX C NPAKTUYECKUM NPUMEHEHNEM AOCTWXKEHUIN HAaYKN, OCO3HAHMEM BaXKHOCTU
MOPanbHO-3TUYECKUX MPUHLNMOB B A€ATENbHOCTU YYEHOIO;

3) TpynoBoe BOocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE y4acTue B peLleHNN NPaKTUYEeCKUX 3a4ay MaTemMaTU4YecKoi
HanpaBrieHHOCTW, OCO3HAHNEM BaXKHOCTM MaTeMaTU4YecKoro o6pa3oBaHusi Ha NPOTSXKEHUN BCen
KM3HW ANs ycrneLwHon npodeccMoHarnbHoN AesTeNbHOCTA U pa3BUTUEM HEOOXOAMMbIX YMEHUIA,
OCO3HaHHbLIM BbIGOPOM M MOCTPOEHNEM UHAMBUAYaANbHOW TPaekTopuy 06pasoBaHms U KU3HEHHbIX
MAAHOB C YYETOM JIMYHBIX MHTEPECOB U 0BLLECTBEHHbIX NOTPEBGHOCTEN;

4) acTeTU4Yeckoe BoCcnuTaHue:

CMOCOBHOCTLIO K 3MOUMOHalIbHOMY U 3CTETUYECKOMY BOCMPUATUIO MaTEMaTUYECKNX 00BbEeKTOB,
3ajav, peLIJeHI/IIZ, paccy>|<,£|,eH|/||7|, YMEHUIO BUAEeTb MaTeMaTn4eCkne 3akOHOMEPHOCTU B NCKYCCTBE;

5) LeHHOCTN Hay4YHOro NO3HaHUA:

opveHTaumel B 4eATENbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX NpeAcTaBneHnin 06 OCHOBHbIX
3aKOHOMEPHOCTSAX PasBUTUS YeroBeka, Npupoabl U 0bLecTBa, MOHMMaHNEM MaTeMaTUYECKO
HayKmn kaKk cqepbl YeroBeYeckov AeATENbHOCTU, 3TarnoB €€ pa3BUTHS U 3HAYMMOCTY AJ1si pa3BUTUS
LUMBUMN3aUMK, OBNAAEHMEM SI3bIKOM MaTeMaTMKM 1 MaTeMaTUYeCKo KyrbTypoW Kak CpeaCcTBOM
MO3HaHWUA MUpa, OBrafieHMeM NPOCTENLLVMUN HAaBbIKAMU UCCIEA0BaTENbCKON AEATENBHOCTY;

6) domanyeckoe BocnuTaHue, (hopmMmpoBaHue KynbTypbl 340POBbSA U IMOLMOHANbHOIO
6narononyyus:

rOTOBHOCTBHO MPUMEHSATL MaTemMaTuyeckue 3HaHUS B MHTepecax CBOEro 300poBbsl, BEAEHUS
300poBoro obpasa xusHu (340poBoe NMTaHne, cbanaHCMPOBaHHbLIA PEXUM 3aHATUA U OTAbIXA,
perynsipHas dmsanyeckas akTMBHOCTb), CHOPMUPOBAHHOCTLIO HaBblka pednekcumn, NpusHaHmem
CBOEro MpaBa Ha oLKnOKY 1 Takoro Xe npasa ApYroro YeroBeka;

7) akonornyeckoe BocnuTaHue:

OpUeHTaLMen Ha NPUMEHEHNE MaTEMATMYECKMX 3HAHWUIA ANs peLleHns 3agad B obnactu
COXPaHHOCTU OKPY>KaoLLEN cpefbl, MNaHMPOBaHUS NOCTYMNKOB M OLIEHKN UX BO3MOXHbIX
nocneacTBUiA AN OKpYXaloLLen cpeabl, 0CO3HaHNeEM rnobanbHOro xapakrepa aKONorm4yeckmx
npobnem n NyTen nx peLeHuns;

8) aganTauma K U3MEHSAILWKUMCS YCIOBUSAIM coLManbLHON U NPUPOAHON cpeabl:

rOTOBHOCTbLIO K AENCTBUSIM B ycrnoBsuax HeonpenenéHHocm, NOBbILLEHNIO YPOBHA CcBOEN
KOMMNETEHTHOCTU Yepe3 NPaKTUYECKYH OeATENIbHOCTb, B TOM YUCI1€ YMEHUNE Yy4YUTbCA Y APYrux
nogen, npmo6peTaTb B COBMECTHOW OeATEeNbHOCTU HOBbIE 3HAHWS!, HABbIKM U KOMMETEHLUUN U3
onbiTa Apyrux;

Heo6XxoANMOCTbIO B OPMNPOBAHMM HOBbLIX 3HAHWIA, B TOM Yncne oopMynupoBaTtb MAEW, NOHATUS,
rmnoTesbl 06 00bekTax u ABMEHNSIX, B TOM YUCIIe paHee HEM3BECTHbIX, OCO3HaBaTb A4ePULMTDI
COBCTBEHHbIX 3HAHWI U KOMMNETEHTHOCTEN, NNAHNPOBaTbL CBOE pa3BUTUE;



CNOCOBHOCTLI0 OCO3HABAaTh CTPECCOBYH CUTYaLIMIO, BOCMIPMHMMATL CTPECCOBYHO CUTYaLIMIO Kak
BbI30B, TPEOYOLLNIA KOHTPMEP, KOPPEKTUPOBATL NPUHUMAEMbIE PELLEHUS U AeNCTBUS,
hopmynupoBaTb 1 OLEeHMBaTbL PUCKK 1 NOCNeaCcTBUs, (POPMUPOBATL OMbIT.

METANPEOMETHDBIE PE3YJIbTATbI

Mo3HaBaTenbHbIE YHUBepcarnbHble y‘-leGHble AencTBuA

Ba3oBble noruyeckue AencTBUA:

BbISIBNATb M XapaKTepu3oBaTb CyLLECTBEHHbIE NPU3HAKN MaTeMaTUYECKUX 0O EKTOB,
MOHSITUIA, OTHOLLEHMI MeXay NOHATMSIMU, (OPMYNUPOBaTh OnpeaeneHns NOHATUN,
yCTaHaBnMBaTb CYLLECTBEHHbIV NPU3HaK Knaccugukauum, OCHOBaHMS Ans 0606LLeHMs 1
CPaBHEHUS, KPUTEPUW NMPOBOAUMOTO aHanu3a;

BOCMpPUHMMATb, hOpPMYynMpoBaTh 1 Npeobpa3oBbIBaTh CYXKAEHUS: yTBEPAUTESbHBIE U
oTpuuaTerbHble, EAMHWUYHBIE, YAaCTHbIE U OBLUME, YCIIOBHBbIE;

BbISIBMSATL MareMaTu4eckne 3aKkOHOMEPHOCTU, B3aUMOCBSI3U U MpOTUBOpeYMs B dhakTax,
OaHHbIX, HABMNAEHMAX U YTBEPXKAEHUSAX, Npeanaratb KpuTepun Ans BbiiBNEHUS
3aKOHOMEPHOCTEN U NPOTUBOPEYNIA;

Aenatb BblBOAbl C NCMOJIb30OBaHMEM 3aKOHOB JTOMMKU, eOYKTUBHbLIX N UHOYKTUBHbIX
ymosaKmoqumﬁ, yMOSaKJ'II-OLIeHVIIZ no aHarnornu;

pas3bupatb goKasaTenbCcTBa MaTeEMaTUYECKUX YTBEPXKOEHWI (NpsiMble U OT MPOTUBHOIO),
NMPOBOANTbL CaMOCTOSITENBHO HECMOXKHbIE AoKa3aTenbCTBa MateMaTUyYeckux akTos,
BbICTpaMBaTh aprymMeHTaumio, MPUBOAUTL NPUMEpPDLI M KOHTPNPUMEpPbLI, 060CHOBLIBaTb
COOCTBEHHbIE pacCyXaeHUs;

Bbl6l/|paTb cnocob peweHunsa yqe6H0|7| 3agayun (CpaBHMBaTb HECKOJ1IbKO BapnaHTOB peLleHnd,
Bbl6l/|paTb Hanbornee nogxoasaLmm ¢ y\-IéTOM CaMOCTOATENIbHO BblAEJTIEHHbLIX KpI/ITepVIeB).

Ba3oBble uccnegoBaTtenbCKkue AeNCTBUSA:

MCnonb30BaTh BONPOCHI Kak UCCriefoBaTeNbCKUn MHCTPYMEHT NO3HaHUS, hopMynmpoBaTb
BOMPOCbI, (OUKCHPYIOLLME NPOTUBOPEYME, MPOBIEMY, CaMOCTOATENBHO yCTaHABNMBATb
NCKOMOE U AaHHOe, hopMUPOBATL rMNOTE3Y, apryMEHTUPOBaTb CBOK NO3NLUI0, MHEHWE;

NPOBOAMTL MO CaMOCTOATENBHO COCTABNEHHOMY MaHy HECMOXHBINA 3KCMEPUMEHT,
HebonbLUOe nccneaoBaHne No YCTaHOBIIEHNIO 0COOEHHOCTEN MaTeMaTU4eCcKoro o6bekTa,
3aBUCMMOCTEN 0OBEKTOB MeXay CoOOoM;

CaMOCTOATENBHO hopMynNMpoBaTh 0606LLIEHNSA 1 BbIBOALI NO pe3yfibTaTaM NPOBEAEHHOTO
HabnaeHns, nccneaoBaHus, oLeHUBaTh JOCTOBEPHOCTL MOMYyYEHHbIX Pe3ynbTaTos,
BbIBOZOB 1 0000LLEHUI;

NMPOrHo3npoBaTb BO3MOXHOE pa3BUTUE npouecca, a Takke BblABUratb NpeanosioxXeHna o
ero pa3smTnn B HOBbIX YCITOBUAX.

Pa6oTa ¢ nicdopmaumen:

BbISIBNSATb HEQOCTATOYHOCTb U U3DLITOYHOCTb MH(bOpMaLlVIM, OaHHbIX, He0bXoOMMBbIX ANS
pelweHna 3agayu;

Bbl6|/|paTb, aHanmanpoBaTtb, CUICTEMATU3NPOBATb N MHTEpPNPEeTUpoBaTb I/IHCbOpMaU,I/IIO
pa3finyHbIX BNOOB U d)OpM npencraBneHna;

BblOMpaTh hopMy NpeacTaBneHms nHopmauum 1 UNAKCTPMPOBATL PeLlaeMble 3aaaum
cxemMamu, gnarpammMamm, MHOM rpadouKom 1 Nx KoMOUHaumamy;



e OLIeHMBaTb HaAEXHOCTb MHOPMALIMK MO KPUTEPUSAM, NPEANONKEHHBIM YYNTENEM UMK
CchopMyNMpoBaHHLIM CAMOCTOATENBHO.

KOMMyHMKaTMBHbIe YHUBepcalribHble y‘-le6Hble AeNCcTBUA:

e  BOCMNPVHMMAaTb 1 POPMYNMPOBaTh CYXXOEHNS B COOTBETCTBUU C YCIOBUSIMU U LENAMM
06LEHMSI, SICHO, TOYHO, FPAaMOTHO BblpaXkaTb CBO TOYKY 3PEHUSI B YCTHbIX M MUCbMEHHbIX
TeKcTax, JaBaTb NOACHEHUS MO X04Y PeLleHns 3a4a4yn, KOMMEHTUPOBATL NOMyYeHHbI
pesynbTar;

e B XxoAe obcyxaeHunst 3agaBaTh BOMNPOCKI MO CyLeCcTBY 06Cyxaaemon Tembl, Npobnemsi,
pellaemon 3agayu, BbiCKkasblBaTb NOEWN, HALENEHHbIE HA NOUCK PELLEHMS], COMOCTaBMATb
CBOW CYXXAEHUS C CY>KOAEHUAMU OPYrnX yHacTHUKOB Ananora, oGHapyXnBaTb pasnuyme u
CXOACTBO NO3ULMIA, B KOPPEKTHOWN hopme hbopMynmpoBaTb pasHOrnacug, CBOM BO3paKeHus;

e MpeacTaBnATb pe3ynbTaTbl peLleHnst 3a4adn, aKCnepumMeHTa, uccrneaoBaHunst, NPoekTa,
CaMOCTOSITENBbHO BbIOMpaTh hopMaT BbICTYNNEHMS C Y4ETOM 3a4a4y Npe3eHTauun 1
0CODEHHOCTEN ayanTopum;

e MNOHMMATb U UCMOJIb30BaTb NpenmyLliecTsa KOMaHOHOM 1 MHﬂMBM,D,yaHbHOVI pa6OTbI npum
peweHnn yLIe6HbIX MaTeMaTn4eCKmnx 3agau,;

e MPUVHMMATb LIeflb COBMECTHOW OEATENbHOCTU, NNAHUPOBAaTbL OPraHn3aLmio COBMECTHOM
paboThbl, pacnpeaensTb BUAbl paboT, oroBapuBaTtbcs, 00CyXaaTh NPOLECC U pe3ynbTaT
paboTbl, 0606LLaTb MHEHNSA HECKOMNBbKUX TI0AEN;

e yyacTBOBaTb B rpynnoBbix hopmax paboTbl (06CYy>KaeHUsi, OOMEH MHEHUAMMW, MO3rOBbIE
LWTYPMbI U ApYrue), BbINOSHATL CBOK YacTb paboThbl M KOOPAMHMPOBATL CBOWU AENCTBUS C
APYrMM YrieHaMy KomaHabl, OLeHMBaTb Ka4eCTBO CBOEro BKIada B O6LLMI NPpOoAYKT No
KpuTepusam, chopMynmpoBaHHbIM y4acTHUKaMU B3aUMOOENCTBUSA.

PeryﬂﬂTMBHble YHuBepcarlibHble y‘leGHble nencrTeusa

CamoopraHusauums:

e  CAMOCTOSITENIbHO COCTABMATb MilaH, anropuTM peLLeHust 3aaa4um (U ero YacTb), BbIGUpaTb
cnocob peLleHns ¢ Y4ETOM MMEIOLLMXCS PECYPCOB M COGCTBEHHBIX BO3MOXXHOCTEN,
apryMeHTUpoBaTb M KOPPEKTUPOBATb BapUaHTbI PELLEHUIA C Y4ETOM HOBOW MHADOPMaLIMK.

CaMOKOHTPOJ1b, 3MOLMOHANbHbLIN UHTESJIEKT:

e BfageTb CNocobamy camonpoBepKM, CAMOKOHTPOSIA NpoLiecca 1 pesyrnbTaTta pelleHmns
mMaTemMaTU4eckon 3agaqu;

e npeapunaeTb TPYOHOCTU, KOTOPbIEe MOryT BO3HUKHYTb NpU pelleHnn 3agayvm, BHOCUTb
KOPPEKTUBLI B OeATEeINIbHOCTb HAa OCHOBE HOBbIX 00CTOATENBCTB, HaWOEHHbIX OLINBOK,
BbIABJIEHHbIX prﬂHOCTeVI;

e OUEHMBaTb COOTBETCTBME pe3ynbTaTa AeATENbHOCTM NOCTABMEHHOW LIENN U YCNOBUAM,
00OBACHATL NPUYMHBI AOCTMKEHUSA UMM HEOOCTUXKEHMS LN, HAXOAMTb OLWNOKY, aBaTb
OLIEHKY NPUOBPETEHHOMY ONbITY.

NMPEOMETHbIE PE3YJIbTATbI

K koHUy 06y4eHus B 7 knacce oby4alowmnincs nonyyumT cnegyrowme npeameTHble pesynbTaThl:

Pacno3HaBaTb M3y4YeHHble reoMeTpuieckne purypbl, onpeaensiTe UX B3aVMHOE PacronoXeHNe,
n3obpaxatb reomeTpuyeckne purypbl, BbIMOSHATL YEPTEXM MO YCIOBUIO 3aaun. MamepaTb
NUHEHblE 1 YrnoBble BENWMYUHLI. PeluaTtb 3a4a4m Ha BbIMUCIEHNE OTIMH OTPE3KOB U BENMYMH YTOB.



HenaTb rpybyto oLeHKY NUHEeNHBIX U YIMOBbIX BENMYMH NPEeMETOB B pearibHOM XU3HU, pasmepoB
NpUpoaHbIX 0GbEKTOB. PasznuyaTb pa3mepbl 3TUX 0GBHEKTOB MO NOPSAKY BEMNYUHDI.

CTpOI/ITb YepTexXun K reoMmeTpn4eCknMm 3agadam.

Monb3oBaTbCs Nnpu3HakamMmun paBeHCTBa TPeyrosibHMKOB, NCMNOJ1b30BaTb NPU3Hakn 1 CBOWCTBa
paBHO6e,ElpeHHbIX TPeyroribHMKOB MNMpu peleHnn 3agad.

rlpOBOﬂ,VITb Jlormn4yeckne paccyxneHums ¢ ncnojib3oBaHMeEM reoMmeTpn4eCcknx Teopem.

MNonb3oBaTbCs Nnpu3HakamMuy paBeHCTBa NPAMOYroJibHbIX TPEeyrofibHMKOB, CBOWCTBOM MenaHbI,
I'IpOBG,D,éHHOVI K TMNOTEHY3€ NPAMOYIroJfibHOro TpeyronbHuKa, B pelleHnn reomeTpn4ecknx 3aaau.

Onpegenatb NnapannenbHOCTb NPSIMbIX C MOMOLLbHO YITIOB, KOTOPble 06pa3yeT C HUMMK CeKyLLas.
OnpenensaTtb NnapannenbHOCTb NPSIMbIX C MOMOLLIbIO paBeHCTBA PaCCTOSAHUIM OT TOYEK OOHOWN NpsiMoW
A0 ToYeK Apyron NpsmMon.

PewaTb 3agaym Ha knetyaTom 6ymare.

MpoBOANTL BBIYUCIEHUSI U HAXOAUTb YMCIOBbLIE U GYKBEHHbIE 3HAYEHUS YINOB B rEOMETPUYECKNX
3afiayax C UCnofb30BaHWEM CYMMb YITIOB TPEYrofIbHUKOB M MHOFOYrofIbHUKOB, CBOMCTB YrioB,
06pasoBaHHbIX MU NepeceyeHnn AByX napansenbHbIX NPsMbIX CEeKyLel. PelwaTb npakTuyeckue
3aga4v Ha HaxoXxaeHve yrios.

BrnapeTtb NOHATUEM reoMeTpMYECcKoro MecTa Touek. YMeTb onpeaensTb GuccekTpucy yrna u
cepeavHHbIN NepPneHANKYNAp K OTPE3Ky Kak reoMeTpnyeckme Mecta ToYex.

dopmynnpoBaTh onpeaeneHns oOKPYKHOCTU U Kpyra, Xopabl U AMaMeTpa OKPY>KHOCTH,
Nnosib30BaTbCs UX CBOMCTBAMU. YMETb NPUMEHSATb 3TN CBONCTBA NpU peLLeHnn 3aau.

BnageTb NOHATUEM OMUCaAHHOW OKOMO TPeYrofibHMKa OKPY>KHOCTU, YMETb HaX0anUTb €€ LIEHTp.
Monb3oBaTbCs hakTamu O TOM, YTO BMCCEKTPUCHI YIMOB TPEYronbHMKA NepecekatoTcsi B OAHON
TOYKE, N O TOM, YTO CepeanHHbIe NePNeHaMNKYNAPbI K CTOPOHaM TPeyrofibHMKa NnepecekatoTcs B
OHOW TOYKE.

BnapeTb NOHATUEM KacaTeNbHOM K OKPYXHOCTU, NONb30BaTbLCA TEOPEMOW O NEPNEeHONKYNAPHOCTY
KacaTernbHOW 1 paguyca, NPoBegEHHONO K TOYKE KacaHusl.

Monb3oBaTbCS MPOCTENLLMMU FEOMETPUYECKUMU HEPABEHCTBAMMU, MOHUMATL MX NMPAKTUYECKUI
CMbICHT.

MpoBOAUTbL OCHOBHbIE FEOMETPUYECKME MOCTPOEHNS C MOMOLLIbIO LIMPKYIS U IMHENKN.
K KoHUy 06y4yeHusi B 8 knacce oby4yatoLimincs nonyymnT cregyowye npeaMeTHble pesyrnbTaThbi:

PacnosHaBaTb OCHOBHbIE BMAbI YE€ThIPEXYTONbHUKOB, UX 3NIEMEHTbI, MONb30BaTbCA MX CBOMCTBaMU
Mpu peLLUEHUN reOMeTPUYECKMX 3aday.

MpUMeHATL CBOMCTBA TOUKU NepeceyeHnss MeamnaH TpeyronbHuka (LeHTpa Macc) B peLleHmn 3agay.

BnageTb NnoHATMEM CpeaHen NMHUM TPEeYronbHUKa 1 Tpaneuun, NPUMEHSITb X CBOMCTBA Npu
peLleHnn reoMmeTpuyeckux 3agad. lNonb3oBaTbca Teopemon daneca n TeopemMon o
NPOMNOPLUOHATBbHBIX OTPE3Kax, MPUMEHSITb UX NS peLLeHUs NPaKTUYeCcKMX 3adau.

npl/lMeHHTb NpU3HaKun I'IO,D,O6VIF| TPEYrosfibHMKOB B PEeLLeHNN reoMeTpn4eckmnx 3aga-.

MNonb3oBaTbCs TeopeM0|7| I'Imbaropa ana peweHnda reomeTpnvecknx n npakTn4ecknx 3aaad.
CTpOVITb MaTemMaTn4eCKyro Moaesb B NpakTU4eCKnx 3agadvax, CaMoCToATe 1IbHO AernaTtb L-IepTé)K n
HaxoguTb COOTBETCTBYHOLLNE ONMNHDI.

Bnapetb NnoHATUAMMK CUHYCa, KOCHYCa U TaHreHca OCTpOoro yrrna npAaMoyroJibHOro TpeyroJjibH1Ka.
Monb3oBaTbCs 3TUMU NOHATUAMM ANS peweHna NpakTn4eckmnx 3agau.

BbluncnsTe (pasnuyHbiMy cnocobamu) nnowiaab TPeyrosibHMKa 1 NNoLwazam MHOTOYrosbHbIX uUryp
(nonb3ysick, rae HeobxoaMMo, KanbKynsTopoM). NMPUMEHSITE NONYyYeHHbIE YMEHUS B NPaKTUYECKMX
3agavax.



BnageTb NOHATUSIMU BIMCAHHOTO M LIEHTPasibHOrO yria, UCnosib30BaTh TEOPEMbl O BNMCAHHBLIX
yrnax, yrnax Mmexay xopaamu (CEeKyLLMMM) 1 yrie Mexay kacaTernbHOW U XOPAoW Npy peLleHnm
reomMeTpuYecknx 3agau.

BnageTb NOHATUEM OMUCAHHOTO YeTbIPEXYronbHMKaA, NPUMEHATbL CBOWCTBA ONUCAHHOTO
YeTbIPEXYroribHMKa NpU pelleHnn 3agay.

rlpl/IMeHﬂTb nony4yeHHble 3HaHUA Ha NPakKTuke — CTpOUTb MaTeMaTun4eckme Mmoaenn ana 3agad

peaanoﬁ XNU3HU N NPOBOANTb COOTBETCTBYHOLLME BblHUCIIEHNA C NPUMEHEHNEM nogobus n

TPUroOHOMETPUM (NOMb3YSACh, Ae HEOBXOAMMO, KarnbKyNSTOPOM).

K koHUy 06y4yeHusi B 9 knacce oby4yatoLimincs nonyymnT crnegyowme npeaMeTHble pesynbTaThbi:

3HaTtb TpUroHoMmeTpuyeckmne (*)yHKLI,VII/I OCTpbIX yrnoB, HaxoAnTb C UX NMOMOLLIbIO pa3JinyHblIe

3MEeMEeHTbI MPSIMOYTONbHOIO TPeyrosibHUKa («pPeLLeHNe NPSIMOYTONbHbLIX TPEYTroNbHUKOBY ). HaxoanTb

(C NoMoOLLbIO KanbKynsaTopa) AfMHBI W YIibl ANs HETABNUYHBLIX 3HAYEHUI.

MNonb3oBaTbCS cbopmynalvm npuneBeaeHnAa N OCHOBHbIM TPUTOHOMETPUYECKMM TOXOECTBOM ANA

HaxO0XXAEHNA COOTHOLLEHWIA mMexny TpMroHomeTpnyeCKknmMmmn Befmim4nHamMmu.

WNcnonb3oBaTb TEOPEMbI CUHYCOB M KOCUHYCOB AN HAXOXAEHWUS Pa3fiMyHbIX 3N1IEMEHTOB
TpeyronbHvKa («peLleHne TpeyrosibHUKOBY ), MPUMEHSATb UX NPU PELLEHUN FTEOMETPUYECKMX 3aaau.

Bnapgetb NnoHATUAMM npeo6paaoBaHM;| nogobus, COOTBETCTBEHHbIX 3N1IEMEHTOB NOAOBHbIX cbvlryp.
lMonb3oBaTbcAa cBOMCTBaMM Nogobus NPOU3BOJIbHbLIX cbvlryp, YMETb BblHUCIIATb OJIMHbI U HAXOAUTb

yribl Y NogobHbIX douryp. NpumeHsiTb cBOMCTBA NOgobms B MpakTUYECKMX 3adadax. YMeTb

NPUBOAUTL NPUMEPbLI NOA0GHbLIX hUryp B OKpyKatoLem M1pe.

lMonb3oBaTbCA TEOpEMaMm O NPon3Be4eHNMN OTPE3KOB XOp4, O MPOM3BEeAEHUN OTPESKOB CEKYLLUX, O
KBagparte KacaTesrbHOMN.

lMonb3oBaTbCA BEKTOPAMU, MOHUMATb X FTEOMETPUYECKNIA U U3NYECKNIA CMbICH, MPUMEHSITb UX B
peLLEHNN FreoOMeTPUYECKNX 1 hranyeckmx 3agad. NpruMeHsITb ckansipHoe Npon3BeAeHne BEKTOPOB
ONSA HAXOXAEHUS AMNVH 1 YIIoB.

MNonb3oBaTbCs METOOOM KOopAuHaT Ha NJTIOCKOCTU, NPUMEHATL ero B pelleHnn reomeTpn4ecknx n
NpPakKTN4YeCKnx 3agad.

BrnageTb NOHATUSIMW NPaBUIIbHOTO MHOTOYTONbHUKA, ANWMHBI OKPY)XKHOCTU, ANUHBI AYTY OKPY>KHOCTU U
paguaHHoOW Mepbl yria, yMeTb BbIYUCIATbL Nowaab Kpyra v ero Yyactei. MpuMeHsTb NonyyYeHHble
YMEHMS1 B NPaKTUYECKMX 3aaadax.

HaxoguTb ocu (Mnu UeHTpbl) cuMMeTpun hmryp, NPUMEHSITb ABUKEHUSA NAIOCKOCTU B MPOCTENLLNX

cnyyasx.

rlpl/IMeHﬂTb nony4yeHHble 3HaHUA Ha NpakTuke — CTpOUTb MaTeMaTun4eckme Mmoaenn ana dagad

peaanon XU3HU N NPOBOANTb COOTBETCTBYHOLLNE BblHNCIIEHNA C MPUMEHEHUNEM nogobus un

TPUrOHOMETPUYECKNX PYHKLMIA (MONb3YysiChb, rae HEOOXOAMMO, KanbKynsaTopoMm).

TEMATUYECKOE NINAHUPOBAHUE

7 KIACC
KonuyectBO 4YacoB
Ne n/n HanmeHoBaHue pa3genoB n Tem
- nporpamMmbl Bcero KoHTponbHble | lMpaktnyeckue
paboTbl paboTbl
MpocTenwmre reomeTpuyeckme urypbl n nx
1 CBOWCTBA. NamepeHne reoMeTpuyeckmx 14
BEMNUYNH
2 TpeyronbHUKN 22 1




I'Iapanneanble npAamble, CymMmmMa yrmnos

3 14 1
TpeyronbHuka
4 OKpyXHOCTb U Kpyr. [eomeTpuyeckue 14 1
NOCTPOEHUs
5 MoBTOpEHUe, 0606LLEHNE 3HAHWIA 4 1
OBLEE KONMYECTBO YACOB 0 NMPOIrPAMME 68 4 0
8 KIACC
KonuyectBo 4yacoB
HanmeHoBaHue pa3genoB u Tem
Ne n/n
nporpaMmmsl Bcero KoHTponbHble | lpaktuyeckue
paboTbl paboTbl
1 YeTbIpEXYronbHMKN 12 1
Teopema Paneca n Teopema o
2 NponopLMoHarnbHbIX OTpe3kax, Noao0HbIe 15 1
TPEeYronbHWKN
Mnowaab. HaxoxaeHne nnowagen
3 TPEYronbHWKOB N MHOTOYroSbHbIX churyp. 14 1
Mnowagun nogobHbIX duryp
4 Teopema lNudparopa n Havyana TPUroHOMeTpUn 10 1
Yrnbl B OKPY>XHOCTU. BnncaHHble 1 onucaHHbie
5 YyeTblpexyronbHuKN. KacarernbHble K 13 1
OKpYXHOCTW. KacaHue oKkpyXHoCTeNn
6 lMoBTOpEeHne, 0600LEHNE 3HAHMIA 4 1
OBLUEE KONMYECTBO YACOB IO NMPOIrPAMME 68 6 0
9 KINACC
KonuyectBO YacoB
HaumeHoBaHue pa3genoB u Tem
Ne n/n
nporpaMmmsbl B KoHTponbHbie | lpaktunyeckue
cero
paboTbl paboTbl
1 TpuroHomeTpus. Teopembl KOCUHYCOB U 16 1
CUHyCcOB. PellieHne TpeyronsHUKOB
> lMpeobpaszosaHune nogobud. Metpuyeckune 10 1
COOTHOLLEHNSI B OKPY>XHOCTH
3 BekTopsbl 12 1
4 [ekapToBbl KOOpAMHATLI HA MNIOCKOCTH 9 1




MpaBubHbIE MHOTOYroNbHUKK. [nnHa
5 OKPY)XHOCTW M Nnowiaab Kpyra. BelumcneHue 8
nnowaaen
6 [1BXeHnsa NocKoCTH 6
7 lMoBTOpeHue, 0606LLeHNE, cucTeMaTn3aums 7 5
3HaHWUN
OBLUIEE KOJIMYECTBO YACOB 110 NMPOIrPAMME 68 6 0
NMOYPOYHOE MNIMAHUPOBAHUE
7 KINACC
Konu4yectBO 4acoB
OaTa
(o]
Nen/n | Tema ypoka Bcero KoHTponbHble | lMpakTtu4yeckue N3YyYeHV
paboThbl paboTbl
1 lMpocTenume reomeTpmyeckmne 1
00BbeKTbI
2 MHoroyronsHuK, nomaHas 1
3 CmexHble 1 BepTUKanbHble yribl 1
4 CmMexHble 1 BepTUKanbHbIe Yribl 1
5 CmexHble 1 BepTUKanbHbIe yribl 1
6 CmexHble 1 BepTUKanbHbIE Yribl 1
7 CMexHble 1 BepTUKarnbHbIe Yrhbl 1
8 CmexHble 1 BepTUKanbHbIE Yribl 1
N3mepeHne NMHENHbIX U YrioBbIX
9 BEJINYMH, BbIYMCIIEHNE OTPE3KOB U 1
yrnos
M3amepeHne NUHENHbIX 1 YrioBbIX
10 BEJINYMH, BbIYMCIIEHNE OTPE3KOB U 1
yrnos
M3mepeHne NUHENHbIX 1 YrIoBbIX
11 BEJIMYNH, BbIYUCIIEHMNE OTPE3KOB U 1
yrnos
M3amepeHne NUHEnHbIX 1 YrioBbIX
12 BEJINYMH, BbIYUCIIEHNE OTPE3KOB U 1
yrnos




MepymeTp 1 Nnowaab duryp,

13
COCTaBMEHHbIX U3 MPSAMOYroNbHUKOB

14 MepymeTp 1 Nnowaap duryp,
COCTaBMEHHbIX U3 MPSAMOYroNbHUKOB
[MoHATME O paBHbIX TPEYronbHUKax U

15 nepBUYHbIE NPeaCTaBEHNS O
paBHbIX urypax

16 Tpun np13Haka paBeHCTBa
TpeyronbHNKoB

17 Tpun np13Haka paBeHCTBa
TPEeyronbHUKOB

18 Tpu npusHaka paBeHCTBa
TpeyronsHUKoB

19 Tpu npusHaka paBeHCTBa
TpeyronbHUKoB

20 Tpu npusHaka paBeHCTBa
TpeyronbHUKOB

21 Tpw npusHaka paBeHCTBa
TpeyronbHUKOB

22 lMpu3Hakn paBeHCcTBa
NPSIMOYrOMbHbIX TPEYroNbHUKOB

23 Mpu3Hakn paBeHCTBa
NPSIMOYrOMbHbIX TPEYroNbHUKOB
CBoOWNCTBO MeanaHsbl

24 NPSAMOYrofibHOro TPEeyrorbHWKa,
NPOBEAEHHON K TMNOTEHY3€e
CBoWcTBO MeaunaHsbl

25 NPSAMOYroribHOro TPeyrorbHWKa,
NPOBEAEHHON K TMNOTEHY3e

26 PaBHoGeapeHHbIE 1
PaBHOCTOPOHHME TPEYrONbHUKM

27 Mpn3Hakm n ceoncTea
paBHOGEPEHHOrO TPEYrorbHMKa

o8 Mpn3Hakm n ceoncTea
paBHOGEPEHHOrO TPEYrorbHMKa

29 Mpn3Hakm n ceoncTea
paBHOOEPEHHOrO TPEYrorbHMKa

30 HepaseHcTBa B reomeTpum

31 HepaBeHcTBa B reomeTpun

32 HepaBeHcTBa B reomeTpun

33 HepaBeHcTBa B reomeTpun




34

[MpsIMOYronbHbI TPEYronbHUK C
yrnom B 30°

35

[MpsiMOYronbHbIV TPEYronbHUK C
yrnom B 30°

36

KoHTponbHas paboTta no teme
"TpeyronbHukn"

37

MapannenbHble NpsMble, UX
cBoOWCTBa

38

Matein noctynat EBknnaa

39

HakpecT nexauime,
COOTBETCTBEHHbIE U OJHOCTOPOHHUE
yrnbl, 06pa3oBaHHLIE MpK
nepeceyeHnn napannenbHbIX
NPAMbIX CEKyLLen

40

HakpecT nexatume,
COOTBETCTBEHHbIE U OOHOCTOPOHHUE
yrnbl, 06pa3oBaHHLIE MpK
nepeceyeHnn napannenbHbIX
NPAMbIX CEKyLLen

41

HakpecT nexatume,
COOTBETCTBEHHbIE N OAHOCTOPOHHME
yrnbl, 06pa3oBaHHbIE NpK
nepeceyeHnn napannenbHbIX
NPSAMbIX CEKyLLen

42

HakpecT nexatume,
COOTBETCTBEHHbIE U OOHOCTOPOHHUE
yrnbl, 06pa3oBaHHbIE NpU
nepeceyeHnn napannenbHbIX
NPSAMbIX CEKYLLEN

43

HakpecT nexatume,
COOTBETCTBEHHbIE N OAHOCTOPOHHME
yrnbl, 06pa3oBaHHbIE NpU
nepeceveHnn napannenbHbIX
NPSIMbIX CEKYLLeN

44

MpuaHak napannenbHOCTN NPSMbIX
Yyepes paBEHCTBO PACCTOSAHUI OT
TOYEK OHON NPSIMON 40 BTOPOK
npsmon

45

Mpur3Hak napannenbHOCTU NPSMbIX
Yyepes paBEHCTBO PaCCTOSAHUI OT
TOYEK OAHOWM NPSIMON A0 BTOPON
npsmon

46

Cymma yrnoB TpeyronbHuka

a7

CyMMa yrnoB TpeyronbHuka

48

BHeLlwHWe yrnbl TpeyronbHyKa




49

BHeLlwHWe yrnbl TpeyronbHuKa

KoHTponbHas paboTta no teme

50 "MapannernbHble npamMble, cymma
YrnoB TpeyronbHuka"

51 OKpY>XHOCTb, XOpAbl 1 AUaMeTP, NUX
CcBOMCTBa

52 KacaTtenbHas K OKpyXXHOCTU

53 OKpY>XHOCTb, BMCaHHas B yron

54 OKpyXHOCTb, BNUCaHHas B yron

55 MoHaTue o MT, npumeHeHue B
3agavax

56 lMoHaTue o TMT, npumeHeHue B
3agavax
BuccekTpuca n cepeanHHbIN

57 nepneHanKyrsp Kak reomeTpuyeckme
MecTa ToYek

58 OKpY>KHOCTb, ONMCaHHasA OKOIo
TpeyronbHuKa

59 OKpY>XHOCTb, ONMCaHHas OKOJo
TpeyronbHuKa

60 OKpY>XHOCTb, BMCaHHasi B
TpeyronbHuK

61 OKpY>XHOCTb, BMCaHHasi B
TpeyronbHuK

62 lMpocTenwume 3agaymn Ha NOCTPOEHME

63 MpocTenwme 3agaym Ha NOCTPoOeHne
KoHTponbHasa paboTta no teme

64 "OKPY>XHOCTb W KpPYT.
"eomeTpuyeckme noctpoeHunsa"
MoBTOpEHUe 1 0606LLEHNE 3HAHWIA

65 OCHOBHbIX NOHATUN N METOA0B Kypca
7 knacca

66 UTtoroeas koHTponbHasa paboTta
lMoBTOpeHne n 0606LLEHNE 3HAHWI

67 OCHOBHbIX NOHATUIN N METOA0B Kypca
7 knacca

68

lMoBTOpeHne n 0606LLEHNE 3HAHWI




OCHOBHbIX NMOHSTUI N METOA0B Kypca
7 knacca

OBLLEE KOITMYECTBO YACOB MO

68 4 0
MPOrPAMME
8 KITACC
KonuyectBo YyacoB
Oarta
(o]
Ne n/n | Tema ypoka Beero KoHTponbHble | [paktuyeckue usyuel
paboTbl paboTbl
1 Mapannenorpamm, ero npn3Hakn u 1
CBOWCTBa
> Mapannenorpamm, ero NpU3Hakn u 1
CBOWCTBa
3 Mapannenorpamm, ero NpU3Hakn u 1
CBOWCTBa
YacTHble cnyvau napannenorpaMmMoB
4 (MpsiMoyronbHWK, poM6, KBaaparT), UX 1
NpU3HaKkn1 1 CBOMCTBa
YacTHble cnyvau napannenorpaMmmMoB
5 (MpsiMOyronbHWK, poM0O, KBaaparT), UX 1
NPU3HaKkn1 1 CBOMCTBa
YacTHble cnyvau napannenorpaMmmMmoB
6 (MpsiMOyronbHWK, poM0O, KBaaparT), UX 1
NPU3HaKn 1 CBOWCTBA
7 Tpaneuwns 1
8 PaBHoOOOKas 1 npsiMmoyronbHas 1
Tpaneuuu
9 PaBHoOOOKas 1 npsiMoyronbHas 1
Tpaneuuu
10 MeTog yaBoeHus megmaHbl 1
11 LleHTpanbHasa cummeTpus 1
12 KoHTponbHasi paboTta no teme 1 1
"YeTbIpEXYronbHUKN"
13 Teopema Paneca n Teopema o 1
nponopumMoHarnbHbIX OTpe3kax
14 CpeaHsasa nnHWA TpeyronbHKKa 1
15 CpeaHsasa nuHUa TpeyronbHMKa 1




16 Tpaneuus, eé cpeaHsasa NMHUs

17 Tpaneuus, eé cpegHsasa NMHUs

18 MponopumoHarnbHble OTPE3KK

19 MponopumoHarnbHble OTPE3KK

20 LleHTp macc B TpeyrosnbHuKe

21 MopnobHble TpeyronbHUKK

22 Tpw npusHaka Nnogobusa TpeyronbHUKOB

23 Tpw npusHaka Nnogobusa TpeyronbHUKOB

24 Tpu npnsHaka nogobms TpeyrorbHUKOB

25 Tpu npnsHaka nogobms TpeyroribHUKOB

26 MprMeHeHne nogobus Npu peLleHnum
npakTU4eckux 3agau

27 KoHTpornbHas paboTta no teme
"MogobHbIe TpeyronbHUKN"

o8 CeowicTBa nnowagen reoMeTpruyecknx
curyp

29 dopmynbl 4Ns NAoWaan TpeyrosbHuka,
napannenorpamMmma

30 dopmynbl 4Ns NAoWaam TpeyrosbHuka,
napannenorpamMmma

31 dopmynbl 4Ns NAoWaan TpeyrosbHuka,
napannenorpamMmma

32 dopmynbl 4na Nnowaamn TpeyronbHUKa,
napannenorpamMmma

33 dopmynbl 4na Nnowaam TpeyronbHUKa,
napannenorpamMmma
BblumncneHue nnowanen CnoXxHbixX

34
curyp

35 Mnowagu curyp Ha kneT4yaTon bymare

36 Mnowaaun nogobHbIX huryp

37 Mnowaaun noaobHbIX uryp




38 3agaym ¢ npakTU4ecknM coaepxaHmem

39 3agauu ¢ NpakTU4eCcKnm cogepkaHnem

40 PelwweHne 3agay ¢ noMmoLpo metona
BCnomoraTesibHOWM nnoLaam

41 KoHTponbHas paboTta no teme
"Mnowaab"

42 Teopema lNudparopa n e€ NnpumeHeHne

43 Teopema lNudparopa n e€ npumeHeHne

44 Teopema lNudparopa n e€ npumeHeHne

45 Teopema lNudparopa n €€ npumMeHeHne

46 Teopema lNMudparopa n €€ npumeHeHne
OnpeaeneHne TPUroHOMETPUYECKNX
dyHKLMI OCTpOro yrna

a7 NPSAMOYTrOfbHOIO TPEYrosbHUKA,
TPUrOHOMETPUYECKNE COOTHOLLIEHUS B
NPSAMOYrofibHOM TPeYrofibHUKe

48 OCHOBHOE TPUrOHOMETPUYECKOE
TOXOEeCTBO

49 OCHOBHOE TPUIrOHOMETPUYECKOE
TOXOECTBO

50 OCHOBHOE TPUIrOHOMETPUYECKOE
TOXOECTBO
KoHTponbHasa paboTta no teme

51 "Teopema lNudaropa n Havana
TpuroHomeTpumn"

50 BnncaHHble 1 LeHTpanbHble yrbl, yron
MEXay KacaTenbHOW 1 Xopaown

53 BnncaHHble 1 LeHTpanbHble yrbl, yron
MEXay KacaTenbHOW 1 Xopaown

54 BnncaHHble 1 LeHTpanbHble yrbl, yron
MEXay KacaTenbHOW 1 Xopaown

55 Yrnbl Mexay xopgamu 1 cekyLLmmm

56 Yribl MeXgy Xxopgamu 1 CEKyLLMMMN
BnucaHHble n onucaHHble

57 YETbIPEXYTONbHUKN, NX NMPU3HAKN U
CBOWCTBa

58

BnucaHHble n onucaHHble




YeTbIPEXYTONbHUKN, X MPU3HAKKN U
cBoOWCTBa

BnuncaHHble 1 onucaHHble

59 YeTbIPEXYTONTbHUKN, NX NPU3HAKU U 1
CcBOWCTBa
lMNpuMeHeHne CBOMCTB BNNCAHHbIX U
60 ONUCaHHbIX YETbIPEXYTONBHMKOB Npu 1
peLLeHnn reoMeTpnyecknx 3agad
[MprMMeHeHne CBONCTB BNNCAHHbIX U
61 ONUCaHHbIX YETbIPEXYTONBHMKOB NpuU 1
peLleHnn reoMeTpmuyeckux 3agau
62 B3anmHoe pacnonoxeHue oByx 1
OKPY>KHOCTEN, 00LLMe KacaTenbHble
63 KacaHue okpyXHoCTen 1
KoHTponbHasi pabota no teme "Yrnbl B
64 OKPY)XHOCTW. BnncaHHble 1 onucaHHble 1 1
YeTbIpeEXyrofibHUKN"
[MoBTOpEHUE OCHOBHBLIX MOHATUI U
65 METOAOB KypcoB 7 u 8 knaccos, 1
0600LLleHne 3HaHnI
[MoBTOpEHNE OCHOBHbLIX MOHATUMI U
66 MEeTOO0B KypcoB 7 1 8 knaccos, 1
0600LLeHne 3HaHn
67 WTtorosas koHTponbHas paboTta 1 1
[MoBTOpEHNE OCHOBHbLIX MOHATUM U
68 MEeTOO0B KypcoB 7 1 8 knaccos, 1
0600LLeHne 3HaH
OBLUEE KONMYECTBO YACOB 0 68 6 0
NMPOIrPAMME
9 KINACC
Konu4yectBO 4acoB
HOaTa
(o]
Ne n/n | Tema ypoka Beero KoHTponbHble | lMpakTtu4yeckue nsyuel
paboTbl paboTbl
OnpegeneHne TPUroHOMETPUYECKNX
1 ” o o 1
dyHkumr yrnos ot 0° go 180
2 dopmynbl npuBeaeHNst 1
3 Teopema KOCMHYCOB 1
4 Teopema KOCMHYCOB 1




5 Teopema KOCMHYCOB

6 Teopema cuHycoB

7 Teopema cunHycoB

8 Teopema cuHycoB

9 HaxoxgeHue AnvH CTOPOH M BENUYMH
YrrnoB TpeyronbHUKOB

10 PelwieHne TpeyronbH1KOB

11 PelueHne TpeyronbH1KoB

12 PelueHne TpeyronbH1KoB

13 PelueHne TpeyronbH1KoB

14 MpakTuyeckoe NpuMeHeHNe Teopem
CVHYCOB M KOCMHYCOB

15 MpakTnyeckoe NpMMeHeHne Teopem
CVHYCOB M KOCMHYCOB

16 KoHTponbHasa paboTta no teme
"PelwleHne TpeyronbHMKoB"

17 MoHsATne o NnpeobpasoBaHny Nogobus

18 CoOTBETCTBEHHbIE 3NIEMEHTHI
nodobHbIX duryp

19 CoOTBETCTBEHHLIE 3NIEMEHTHI
nodobHbIX duryp
Teopema 0 NpoM3BEAEHUN OTPE3KOB

20 XOop4, Teopema o Npou3BeaeHun
OTPE3KOB CEKYLLMX, Teopema o
KBagparte kacaTenbHOn
Teopema o0 NponsBeaeHUn OTPE3KOB

21 X0opA, Teopema o0 NpounsBedeHumn
OTPE3KOB CEKYLLUX, TeopemMa o
KBagpare kacaTernbHOn
Teopema 0 NPoOM3BEAEHUN OTPESKOB

22 XOop4, Teopema o Npou3BeseHun
OTPE3KOB CEKYLLUMX, Teopema O
KBagparte kacaTenbHOMn

23 [MpuMeHeHne TeopeM B peLLeHUn
reoMeTpuyeckux 3agay

24

MpuMeHeHne TeopeM B peLLIEHNN




reomMeTpmny4eckmnx 3agad

MpvMeHeHre TeopeM B peLLeHnn

25
reoMmeTpuyecknx 3agad
KoHTponbHas paboTta no teme

26 "MpeobpaszosaHune nogobus.
MeTpunyeckme COOTHOLWEHMUS B
OKpyxHOCTN"

27 OnpepaeneHne BekTopoB. Pusmyeckuin n
reomMeTpuyecK1in CMbICI BEKTOPOB

o8 CrnoxeHune 1 BblMUTaHME BEKTOPOB,
YMHOXEHWEe BEKTOPa Ha YMCIio

29 CrnoxeHune n BblMUTaHME BEKTOPOB,
YMHOX€EHMEe BEKTOpa Ha Yncro

30 CrnoxeHune n BblMUTaHME BEKTOPOB,
YMHOX€EHME BEKTOpa Ha Yncro

31 PaanoxeHune BekTopa no ABymM
HEKONIMHeapHbIM BEKTOpam

32 KoopguHaTbl BekTopa
CkanspHoe npovsseeHe BEKTOPOB,

33 €ro npuMeHeHne Ons HaxoXxaeHus
ONWH 1 YrnoB
CkandapHoe npon3sefeHne BEKTOPOB,

34 €ro NpMMeHeHmne Ansi HaxXoXaeHUs
ONWH 1 YrnoB

35 PelueHune 3agad ¢ NOMOLLbIO BEKTOPOB

36 PelueHune 3agad ¢ NOMOLLbIO BEKTOPOB

37 lMpyMeHeHe BEKTOPOB ANS peLleHns
3agad puanku

38 KoHTponbHasi paboTta no teme
"BekTopbl"

39 [lekapToBbl KOOpAMHATLI TOYEK Ha
NOCKOCTH

40 YpaBHeHue npsimomn

41 YpaBHeHne npsimon

42 YpaBHEHUEe OKPYXHOCTU

43 KoopauHaTbl Touek nepeceyveHmns

OKPY)XHOCTU 1 NPSAMON




MeTopa koopauHaT Npu peLLeHnun

44 reoMeTpuyecknx 3agay, NpakTuyecKmx
3agav
MeTopa KoopAauHaT npu peLleHnm

45 reoMeTpuyeckmx 3agay, NPakTU4eCcKux
3agav
MeTopn koopavHaT npu peLleHum

46 reomMeTpuyeckmx 3agay, NPakTU4eCcKux
3agad
KoHTponbHas paboTta no teme

47 "[lekapToBbl KOOPANHATLI Ha
nnockoctn"

48 MpaBunbHbIE MHOMOYIOMNBHUKMK,
BblYNCIIEHNE UX SNIEMEHTOB

49 Yucno 1. nuHa oKpy>XHOCTH

50 Yucno 1. nuHa oKpy>XHOCTH

51 [nuHa oyru okpyxHOCTH

52 PaguaHHasa mepa yrna

53 Mnowaapk kpyra, cektopa, cermeHTa

54 Mnowaapk kpyra, cektopa, cermeHTa

55 Mnowaapk kpyra, cektopa, cermeHTa

56 lNoHATME O ABUXEHUM NNTOCKOCTU

57 MapannenbHbIN NnepeHoc, NMOBOPOT

58 MapannenbHbli NepeHoc, NOBOPOT

59 MapannenbHbli NepeHoc, NOBOPOT

60 MapannenbHbIN NnepeHoc, NMOBOPOT

61 [MprMeHeHne aBWXEHNI NPU peLleHnn
3agav
KoHTponbHast paboTta no tTemam

62 "MpaBunbHblIE MHOMOYrONbHUKN.
OkpyXHOCTb. [IBMXEeHMs NnockocTn"

63 MoBTOpeHue, 0606LLeHNE,

cucTemMaTtmaaumsa 3HaHWI. MsmepeHme
reoMeTpny4eCcKmnx BeJIn4nH.




TpeyronbHUKK

lMoBTOpeHue, 0606LeHNE,
cuctemMaTmsauns 3HaHUN.
MapannenbHble N NepneHanKynspHble
npsimble

64

MoBTOpeHue, 0606LLeHNE,
cucTemaTmaums 3HaHuin. OKPY>KHOCTb
1 Kkpyr. FeomeTpuyeckme NOCTPOEHMSI.
Yribl B OKPY>KHOCTU

65

lMoBTOpeHue, 0606LeHNE,
cuctemaTmsauuns 3HaHui. BnncaHHble n
OMUCaHHbIE OKPYXXHOCTU
MHOTOYroflbHUKOB

66

67 WTtorosas koHTponbHas paboTta 1 1

lMoBTOpEeHne, 0006LIEHNE,

68 .
cucTemaTmsaumns 3HaHun

OBLIEE KONMMYECTBO YACOB MO

MPOrPAMME 68 6 0

YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIbBHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbI A1 YYEHUKA

* l'eomeTpud, 7-9 knaccel/ AtaHacsH J1.C., bytysos B.®., Kagomues C.b. n gpyrue, AkumnoHepHoe
obuwectBo «M3pgaTenbcTBO «[lpocBeLleHne»

METOOUYECKWUE MATEPUAIDbI ANA YYUTENA

HarnsagHble nocobus ( Tabnuubl, CXeMbl, YePTEXN, MOAENN reoMeTPUYECKUX OUryp)

LUNDPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbIl U PECYPCbl CETU MUHTEPHET

http://school-collection.edu.ru — konnekums obpasoBatenbHbIX pecypcos; InternetUrok.ru - Bugeo
ypoku; www.math-on-line.com-3aHmmarensHaa matematuka; http://www.logpres.narod.ru —
npuMepbl MHPOPMaLUUNOHHLIX TexHonorui; http://www.allmath.ru - Bca matematuka;
http://mathem.h1.ru — matematuka on-line; http://www.exponenta.ru - o6pasoBaTenbHbIN
MaTeMaTU4YEeCKUIN CanT;

«dnekTpoHHasa 6ubnmoteka2000 no matemaTuke», CD-ROM;

www.mathvaz.ru/index.php - [locbe yuntens matemaTtumku.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1lsept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-oge.sdamgia.ru/
https://edu.orb.r

MATEPUAJIbHO-TEXHNYECKOE OBECIEYEHME OBPA30OBATEJIBHOIO MNMPOLUECCA
YYEBHOE OBOPYOOBAHUE

MynbTUMEANAHBLIN KOMMNbIOTEP C MPOEKTOPOM U KONTOHKaMu
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