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MOACHUTE/IbHAA 3ANUCKA

FeomeTpuaA Kak OAMNH M3 OCHOBHbIX Pa3ae/oB WKOAbHON MaTEMATUKKN, MMEIOLLUIA CBOEN LieNblo
obecneuynTb M3yyeHne CBOMCTB M pa3mepoB GpUryp, Mx OTHOLEHMUIA U B3aUMHOE Pacro/IOXKeHHE,
OMNUPAETCA Ha IOTMYECKYH0, A0Ka3aTeNbHYIO INHNIO. LleHHOCTb M3yYeHUA reoOMeTpumM Ha YPOoBHe
OCHOBHOrO 0611ero obpa3oBaHUs 3aKNOYAETCA B TOM, UTO 0BYyYatOLINIACA YUUTCA NPOBOAUTD
[OOKa3aTeNbHble PaCcCy}KAEHUA, CTPOUTb IOTMYECKUE YMO3aKNIOUYEHUS, A0Ka3blBaTb UCTUHHbIE
YTBEPKAEHMUA U CTPOUTb KOHTPNPUMEPDI K IOXHbIM, MPOBOAUTbL PACCYKAEHUA «OT MPOTUBHOTOY,
OT/INYaTb CBOMCTBA OT MPU3HAKOB, POPMY/IMPOBaTb 0OPATHbLIE YTBEPKAEHUSA.

BTopoit Lenblo N3ydeHusa reomeTpumn ABASETCA UCNOJIb30BaHNe e€é KaK MHCTPYMEHTa NPU peLleHnm KaK
MaTemMaTUYECKUX, TaK U NPAKTUYECKMX 33434, BCTPEYAIOLLMXCA B peasibHOM Ku3HWU. Obydatowmiics
AONKEH HayunTbCA onpeaeniuTb reoMmeTpryeckyto Gurypy, onucatb C10BaMmn AaHHbIN YePTEXK MK
PVCYHOK, HAalTW NOWAAb 3€MEIbHOTO Y4aCTKa, PaccuMTaTb HEOOXO4MMYIO A/IMHY ONTOBOJIOKOHHOIO
Kabens unm Tpebyemble pasmepbl rapaka 414 aBTomobunA. ITOMy COOTBETCTBYET BTOpas,
BbIYMCUTENIbHAA IMHUA B U3yYeHUU reoMeTpuu. MNpu peleHnn 3a4a4 NpakTUYECKOro XapaKTepa
0b6yYaloLLMIACA YUNTCA CTPOUTL MaTEMATUYECKME MOE/M PEasIbHbIX }KU3HEHHbIX CUTYaLMIiA, MPOBOAUTL
BbIYUCJAEHUA N OLEHMBATb aA4eKBAaTHOCTb NOJIYYEHHOTO pe3y/ibTaTa.

KpaliHe Ba*XHO NOAYEPKMBATL CBA3M rEOMETPUM C APYTMMM Yy4eBHbIMM NpegMeTamm, MOTUBUPOBATb
NCNo/1b30BaTb ONpeaeneHns reomeTpuyeckux Guryp n NOHATUN, LEMOHCTPUPOBATb NPUMEHEHUE
NOJIYYEHHbIX YMEHUIM B PU3NKE U TEXHUKE. ITU CBA3U Hanbosiee APKO BUAHbI B TeMax «BeKTopbl»,
«TPUroHOMETpPUUYECKME COOTHOLEHUAY, «MeToa KoopamHaT» n «Teopema Mudaropa».

YuebHbIli Kypc «TeoMeTpua» BKIOYAET CeAYIOLLME OCHOBHbIE PAa3aebl COAEePKaHUA:
«lFeomeTpuyeckune Gpurypbl 1 X CBOMCTBa», «M3MepeHne reoMmeTpUUYeCcKUX BenUnH», «1eKapTosbl
KOOPAMHATbI Ha NJIOCKOCTNY, « BeKTopbI», «ABMMKeHUA NI0CKOCTUY», «[peobpasoBaHuna nogobus».

Ha nsyueHune yuyebHoro Kypca «feomeTpusa» otBogauTca 204 yaca: B 7 Knacce — 68 yacos (2 yaca B
Hedento), B 8 Knacce — 68 yacos (2 yaca B Heaento), B 9 Knacce — 68 yacos (2 yaca B Heaenio).



COOEPHAHUNE OBYYEHUA

7 KNACC

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

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

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

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

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

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

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

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

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

8 KNACC

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

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

CpeaHue AMHUM TpeyroabHWKa M Tpaneumu. LleHTp macc TpeyrosibH1Ka.



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

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

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

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

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

9 KNACC

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

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

MpeobpasosaHue Nnoaobus. Mogobue COOTBETCTBEHHbIX 3/1EMEHTOB.

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

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

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

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

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



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

JTINYHOCTHBbIE PE3Y/IbTATHI

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

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

2) rpax4aHCKoe 1 AyXOBHO-HPABCTBEHHOE BOCNUTAHME:

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

3) TpyaoBoe BoCNUTaHME:

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

4) 3CTeTn4YeCKoe soCnunUTaHune:

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

5) LeHHOCTM Hay4HOro NO3HaHMA:

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

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

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



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

7) aKoNornyeckoe BOCNUTaHUe:

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

8) aganTauma K U3MEHSAIOLWMMCA YCI0BUAM COLMANbHOW U NPUPOAHON cpeabl:

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

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

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

METAMNPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCasibHble y4ebHble AecTBumA

BasoBble flornyeckne AencTema:

BbIABNATb M XapaKTePM30BaTb CYLLLECTBEHHbIE MPU3HAKN MaTeMATUUYECKMUX O6BEKTOB, MOHATUN,
OTHOLUEHUI MEXAY MNOHATUAMM, GOPMYINPOBATL ONpPeseeHNA NOHATUI, yCTaHaBAMBaTb
CYLL,ECTBEHHbI NPU3HaK KnaccudrKaumm, OCHOBaHMA 41A 0606LWEHUA U CPaBHEHMSA, KPUTEPUN
NpPoBOAMMOrO aHaIN3a;

BOCNPUHNMATD, d)OpMYJ'IVIpOBaTb n I'IpEO6pa3OBbIBaTb CyXAeHuA: yreepaguntenbHble N OTpULATE/IbHbIE,
egunHn4Hble, YaCTHble U O6LI.I,M€, YC/NIOBHbIE;

BbIABNATb MaTEMaTUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M U NPOTMBOPEUNA B GaKTax, AaHHbIX,
HabNAEeHUAX N YTBEPKAEHUAX, Npegnaratb KpUTEPUN ANS BbISIBNIEHUSA 3aKOHOMEPHOCTEN U
NpoTMBOPEUMIA;

AenaTtb BbiBOAbI C NCNMNOJ/Ib30BAHNEM 3aKOHOB JIOTUKU, OEOYKTUBHbBIX U UHOYKTUBHbIX yM03aKmoqum71,
yMO3aKI1IO‘-IeHMVI Nno aHanornu,



pa3bupaTb AOKa3aTeNbCTBA MaTEMATUUYECKUX YTBEPHKAEHUI (NPAMbIE M OT MPOTUBHOrO), NPOBOAUTL
CaMOCTOATE/IbHO HEC/IOXKHbIE A0Ka3aTeNbCTBa MaTeMaTUYECKUX GaKTOB, BbICTPAMBaTL aprymeHTaLmio,
NPMBOAWTL NPUMEPBI U KOHTPNPUMEpPbI, 060CHOBbLIBaTb COBCTBEHHbIE PACCYKAEHUS;

BbI6GMpaTb cNocob pelleHns yyebHo 3a4aum (CPaBHNBATL HECKOIbKO BapMaHTOB peLleHus, BbibupaTtb
Hanbonee NOAXOAALLMI C YHETOM CAMOCTOATE/IbHO BbIAENEHHbIX KpUTEPUEB).

BasoBble nccnenosaTesibCkue AencTBumA:

MCNO/Ib30BaTb BOMPOCHI KaK MCCNeA0BaTE/IbCKMIN MHCTPYMEHT NO3HaHMUA, GOopMYy/IMPOBaTh BOMNPOCHI,
dUKcHpyloLWwmMe NpoTuBopeYmre, Npobaemy, CamocToAaTe/IbHO YCTaHaBAMBATb MCKOMOE U AaHHOE,
bopmmnpoBaTb rMNoTesy, aprymeHTUPOBaTb CBOIO MO3ULNIO, MHEHUE;

NpPOBOAMUTb NO CAMOCTOATENBHO COCTaBAEHHOMY MAaHY HECNOXHbIA 3KCNepuMeHT, HebonbLioe
nuccnefoBaHne No YyCTaHOBNEHUIO 0COBeHHOCTeN MaTemMaTUYeCcKoro obbekTa, 3aBMCMMOCTEN 06bEKTOB
mexay cobow;

camocToaTenbHo dopmynnpoBaTb 0606LLEHMA U BbIBOAbI MO pe3ynbTaTaM NpoBeAEHHOro HabaaeHuUs,
nccnenoBaHUA, OLEHUBATL AOCTOBEPHOCTb NOJTYYEHHbIX PE3y/1bTaTOB, BbIBOAOB 1 0600LEeHNI;

MPOrHO3MpPOoBaTb BO3MOXHOE Pa3BUTUE NMPOLLECCa, a TaKXKe BblABUraTb NPEANO/OKEHMA O ero PassuTum
B HOBbIX YC/IOBUAX.

PaboTa c MHpopmauymeit:

BbIABNATb HEAOCTAaTOYHOCTb U M3BbITOYHOCTb MHOPMaLMK, AaHHbIX, HEOBXOAMMbIX ONA PeLleHnn
3a4auu;

BblI6UPaTb, aHAIM3MPOBATb, CUCTEMATU3MPOBATb U MHTEPMPETUPOBATL MHPOPMALMIO PA3/TMYHBIX BUA0B
n dopm npeacTaBaeHUs;

BblIOUpPaTb GopMy NpeacTaBNEeHUA MHPOPMALIMM U UANOCTPUPOBATL PeLLaemMble 33434N CXEMAMMU,
Anarpammammu, MHoM rpadmMKomn 1 Ux KombuHaumamm;

OLEHMBATb HaAEKHOCTb MHPOPMALMM NO KPUTEPUAM, NPEANONKEHHBIM YUMTENEM UK
chopMyIMPOBaAHHbBIM CAMOCTOATE/IbHO.

KoMMyHMKaTMBHbIE YHMBEPCA/IbHbIE y4ebHble AeACTBUSA:

BOCMPUHUMATbL U GOPMYINPOBaATb CYXKAEHUA B COOTBETCTBMM C YCIOBUAMM U LeNAMM 06LLEHUS, ACHO,
TOYHO, FPaMOTHO BbIPayKaTb CBOI TOYKY 3PEHMA B YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHMA NO
XOA4y pellieHma 3a4a4M, KOMMEHTUPOBATL MNOJIYYEHHbIA pe3ybTar;

B Xo4e obcyxaeHns 3a4aBaTh BONPOCHI MO CyLLECTBY 06CYy»KAaemon Tembl, Npobsiembl, peliaemon
33/,34M, BbICKa3blBaTb MAEWN, HALLE/IEHHbIE HA MOUCK peLleHmMs, CONOCTaBAATb CBOU CYXKAEHMA C
CYXXAEHMAMM APYrUX YH4aCTHUKOB AuManora, o6HapyKMBaTb pasnmume U CXoACTBO NO3ULNIA, B
KOppeKTHoM popme GopmMyIMPOBaTb PA3HOIIACUA, CBON BO3PAXKEHUS;

npeacTaBAATb Pe3y/ibTaTbl PeleHns 3a4a4m, SKCNepumeHTa, MCCNeA0BaHNA, NPOeKTa, CAMOCTOATENIbHO
BbI6MpaTb GOpPMAT BbICTYNNEHMSA C YYETOM 33434 Npe3eHTauun 1 0cobeHHoCTel ayanTopum;



NOHUMaTb W UCMOJIb30BaTb NPENUMYLLECTBA KOMaHAHOM U MHAMBUAYANbHOW PaboTbl NpU pelleHumn
y4ebHbIX MaTeMaTUYECKUX 3a4aY;

MPMHMMATb Lie/Ib COBMECTHOW AeATeNbHOCTH, MIaHUPOBaTh OPraHM3aLmMio COBMECTHOM paboTbl,
pacnpefenatb BuAbl paboT, AoroBapueaTbea, 06CyKAaTb NpoLecc U pesynbtaT paboTsl, 0606wWwaTb
MHEHWA HECKONbKMX Ntoaen;

y4yacTBoBaTb B rpynnosbix dopmax paboTbl (06cyKaeHna, 0bMeH MHEHUAMMW, MO3roBble LITYPMbI U
Apyrve), BbINONAHATL CBOLO YacTb paboTbl M KOOPAUHMPOBATL CBOM AENCTBUA C APYTMMU YNeHaMU
KOMaHZbl, OLeHMBaTb KaYeCcTBO CBOEro BKAaAa B 06K NPOAYKT NO Kputepusam, chopmyMpoBaHHbIM
Y4YaCTHUKAMK B3aUMOAENCTBUA.

PerynatueHble yHUBEpCa/ibHble yuebHble AeicTBMA

CamoopraHmaau,vm:

CaMOCTOATEIbHO COCTaBAATL M1aH, aArOPUTM pPeLleHns 3a4a4m (Man ero YacTb), BbibnpaTb cnocob
peLleHns C Y4ETOM MMEIOLLINMXCA PECYPCOB U COBCTBEHHbIX BO3MOXHOCTEN, aprymMeHTUPOBaTb U
KOPPEKTUPOBaTb BapMaHTbl PELLIEHUI C YY4ETOM HOBON MHOPMaLINM.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIN MHTENNEKT:

BJaAeTb cnocobamm CaMonpoBeEPKM, CAMOKOHTPO/IA NPOLLECCa U pe3y/ibTaTa pelleHns MaTeMaTUYecKom
3ajauu;

npeasuaeTb TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTb MPU pelleHnm 3aa4m, BHOCUTb KOPPEKTUBLI B
[eATeNIbHOCTb Ha OCHOBE HOBbIX 06CTOATENBbCTB, HANMAEHHbIX OWMOOK, BbIABAEHHbIX TPYAHOCTEN’;

OLLeHMBaTb COOTBETCTBUE pe3y/bTaTa AeATe/IbHOCTU NOCTaB/eHHOW Lenun 1 yc1oBUsAMm, 06bACHATb
NPUYMHBI ZOCTUNKEHNA NN HEAOCTUNKEHUSA LiesIN, HaXOAUTb OLWMOKY, AaBaTb OLEHKY NPUOBpeTEHHOMY
onbITy.

MPEOAMETHBbIE PE3Y/IbTATHI

K KoHLy 0byuyeHus B 7 Knacce obyyatowminca nonyymT cneayowme npeameTHble pesy/bTaThbl:

Pacno3sHaBaTb M3y4yeHHble reoMeTpuyeckue Gpurypbl, onpeaenaTb UX B3aMMHOE Pacro/oKeHMWE,
n306paXkaTb reomeTpuyeckne GUrypbl, BbINOJAHATb YEPTENKM NO YCA0BUIO 3a4a4K. M3MepATb INHElHbIe
W YyrnoBble Be/IMUYMNHbI. PelwaTtb 3a4a4m Ha BbluMCAEHME A/IMH OTPE3KOB U BE/INYMH YI/I0B.

Oenatb rpybyto OLEeHKY NMHENHbIX U YTI0BbIX BEIMYMH NPEAMETOB B peasibHOM KU3HW, Pa3sMepoB
NPMpoAaHbIX 06bEKTOB. PazniMyatbh pasmepbl 3TUX 06BEKTOB MO NOPAAKY BEMYMHDI.

CTpOUTb YEpPTEXKM K TeOMETPUYECKUM 3aJa4aM.



Monb30BaTbCA NPM3HAKAMM PAaBEHCTBA TPEYro/ibHMKOB, MCNO/b30BaTh NPU3HAKM U CBOMCTBA
paBHOGEeAPEHHbIX TPEYroNbHUKOB NPU peLleHnm 3a4au.

MpoBOAMTb NOTUYECKME PACCYKAEHMA C NCMONb30BAHNEM FEOMETPUYECKUX TEOPEM.

MNonb3oBaTbCA NPU3HAKAMKM PAaBEHCTBA NPAMOYIO/ibHbIX TPEYro/IbHUKOB, CBOMCTBOM menunaHbl,
I'IpOBe,CI,éHHOﬁ K TMNOTeEHY3€e NPAMOYIroJIbHOro TpeyrosibHMKa, B pelleHnn reomeTpn4yecknx 3agad.

Onpefenatb NapannenbHoCTb NPAMBbIX C MOMOLLbIO YF0B, KOTOPble 06pasyeT C HUMM CEeKyLas.
Onpegenatb NapannenbHOCTb NPSAMbIX C MOMOLLbIO PaBEHCTBA PACCTOAHMIA OT TOYEK OAHOM NPAMON A0
TOYEK APYron NPAMOMN.

PewaTb 3aga4m Ha KnetyaTomn 6yN\are.

MpoBOAUTb BbIYMCAEHMA U HAXOAUTb YNCNOBbIE U BYKBEHHbIE 3HaYeHMA YII0B B FreOMETPUYECKMX
3a/,a4ax C UCNO/Ib30BaHMEM CYMMbI YI/10B TPEYrO/IbHMKOB M MHOTFOYro/IbHUKOB, CBOMCTB YI/108,
06pa30BaHHbIX NPY NepecevYeHnn AByxX napannefbHbIX NPAMbIX CeKyLLEen. PellaTb NnpakTMieckme 3agaum
Ha HaxoMAeHue yrnos.

BnageTb NOHATMEM rEOMETPUYECKOrO MecTa ToYeK. YMeTb onpeaenatb bUccekTpucy yraa u
CEPEANHHDbIN NepneHAMKYNAP K OTPE3KY KaK FeOMETPUYECKME MECTa TOYEK.

dopmynnpoBaTb ONpeLeneHUs OKPYKHOCTU M KPyra, Xopabl U ANaMETPA OKPYKHOCTU, NOb30BATLCA UX
CBOMCTBaMU. YMETb NPUMEHSATb 3TW CBOMCTBA NPW pelleHnn 3aaau.

Bnasetb NOHATUEM ONMCAHHOM OKOO TPEYFrO/IbHUKA OKPYKHOCTM, YMETb HAaX0AMUTb €€ LLeHTp.
Monb3oBaTbCA GpaKTamMM O TOM, UTO BUCCEKTPUCHI YII0B TPEYrosibHWKa NepeceKkaloTcs B O4HOM TOUKe, U 0
TOM, YTO CepeanHHble NepneHaAMKYAApPbl K CTOPOHAM TPEeYro/bHMKa NepecekatoTca B 04HOM TOYKe.

Bnagetb noHATHEM KacaTenbHOM K OKPYX*HOCTH, NOJ/Ib30BaTbCA TeODEN\Oﬁ O nepneHaAnKynapHOCTHU
KacaTenbHOM U pagunyca, I'IpOBEAéHHOI’O K TOYKeE KaCcaHuA.

Monb30BaTbCA NPOCTENLLIMMMN FTEOMETPUYECKMMMN HEPABEHCTBAMM, NOHUMATb UX NPAKTUYECKUIA CMbICA.
MpoBOAMTb OCHOBHbIE FEOMETPUYECKME MOCTPOEHUA C MOMOLLBIO LIMPKYAA U IMHENKW.
K KoHUy 06y4eHMA B 8 Knacce obyyatoLmitca NoNyYnT cieayrolme npeameTHble pesynbTathl:

Pacno3sHaBaTb OCHOBHbIE BUAbI YETbIPEXYTONIbHUKOB, UX 3/1IeMEHTbI, M0/Ib30BaTbCA UX CBOMCTBAMM npu
peweHnn reomeTpnu4eckmnx 3agau.

MpMMeHATb CBOMCTBA TOUKM NepeceveHmsa MeamnaH TPeyrosibHMKa (LeHTpa macc) B pelueHuu 3agau.

Bnagetb noHATHEM CpE,EI,HEI?I JIMHUN TPEeYroJZibHUKA U Tpaneunn, NpUMeHATb UX CBOWCTBA npu peweHnn
reomeTpuyeckmx 3agad. MonbsosatbeA TEOpeMOﬁ danecaun Teopemoﬁ O NponopunoHasibHbIX OTPE3KaX,
NPUMEHATb UX ANA pelleHNA NPaKTUYeCKnX 3aaau.

MpUMeHATb NpU3HaKKM NoA0bmA TpeyroibHUKOB B PELLEHUM FTEOMETPUYECKUX 3343,



Monb3oBaTbcsA Teopemoit Nudaropa Ans peleHns reoMeTpUYecKMx U NpakTUYeckux 3agad. Ctponto
MaTemMaTUUYECKYI0 MOAEe/b B MPaKTUYECKMX 3a4a4axX, CAaMOCTOATE/IbHO AeNaTh YePTEX U HAXOANUTb
COOTBETCTBYIOLLME AJIMHDI.

BnageTtb NOHATUAMM CUHYCA, KOCMHYCA M TaHreHca OCTPOro yraa NPAMOYro/ibHOro TpeyronbHUKa.
MNonb30BaTbCA 3TUMM NOHATUAMM ONA PELLUEHUA NPAKTUYECKMX 3a4aM.

BbluncnaTh (pasnnyHbiMu cnocobamm) naolagb TPEyrosibHUKa 1 NAOWaAN MHOTOYroibHbIX GUryp
(nonb3yaco, rae HEO6X04MMO, KaIbKyNATOPOM). [PUMEHATL NOIYYEHHbIE YMEHUSA B MPAKTUYECKMX
3aJayax.

BnageTb NOHATUAMM BNUCAHHOTO M LEHTPAZIbHOTO Y13, UCMOb30BaTb TEOPEMBI O BMNMCAHHbIX YrAax,
Yyrnax Mexay XopAamu (CEeKyLLMMU) U yrie MexKay KacaTe/IbHOW M XOpA0oW NPU peLueHnn
reomeTpuYecKmx 3agau.

BnageTb NOHATMEM OMMCAHHOTO YETbIPEXYrOSIbHUKA, MPUMEHATb CBOMCTBA ONMMCAHHOIO
YeTbIPEXYroNbHMKA MPU pPeLleHnn 3a4au.

MpUMEHATb NONYyYEHHbIE 3HAaHMA HA NPaAKTUKE — CTPOUTb MaTeMaTUYECKMEe MOLEeNN ANA 33434 PealbHOM
}KU3HM U NPOBOANTL COOTBETCTBYHOLLME BbIYMCNEHMSA C NPUMEHEHWEM NOA0OMUA U TPUTOHOMETPUM
(nonb3ayack, roe HEO6X0AMMO, KaNbKYNATOPOM).

K KoHUy 06y4eHuMA B 9 Knacce obyyatowmitca NoNAyYnT caeayrolme npeameTHble pesynbTathl:

3HaTb TpUroHomeTpuyeckne GyHKLMUMU OCTPbIX YIN0B, HAXOAUTb C UX MOMOLLLbIO Pa3/IMYHbIE 31EMEHTbI
NPSAMOYTroNbHOTO TPEYro/ibHUKA («peLleHne NPAMOYroNbHbIX TPeYroNbHUKOBY»). HaxoauTb (C nomoLbio
KaNIbKyNIATOPA) AUHbI U YINbl ANA HETAB/IMYHBIX 3HAYEHUA.

MNonb3oBaTbCA cbopmynaMM npmneeaeHMA 1 OCHOBHbIM TOUTOHOMETPUYECKUM TOXKAOECTBOM ANA
HaXoXaeHnA COOTHOLLEHMUM meXxay TpPuroHomeTpnyeCKMmm BesIM4nHamm.

Mcnonb3oBaTb TEOPEMbI CUHYCOB M KOCMHYCOB A1 HAXOXAEHWUA Pa3/IMYHbIX 3/1eMEHTOB TPeyroibHUKa
(«pelweHmne TpeyronbHUKOBY), NPUMEHATb UX NPU peLleHnN reoMeTPUYECcKnX 3aad.

Bnazetb NnoHATUAMM NpeobpazoBaHmsA NoA0bMsA, COOTBETCTBEHHbIX 3/1eEMEHTOB NOA06HbIX GUTYp.
Monb30BaTbCA CBOMCTBaMM NOA06MA NPON3BONbHLIX GUrYP, YMETb BbIYNCAATL AJANHbBI M HAXOAUTb YIbl Y
noao6HbIX Ppuryp. NMpUMeHsATb CBOMCTBA NOA06MA B MPaKTUYECKMX 3a4a4ax. YMETb NPUBOAUTL NPUMEpPBI
nNofo6HbIX GUryp B OKPYKatoWeM MUpe.

Monb30BaTbCA TEOPEMAMM O NPOU3BEAEHMM OTPE3KOB XOPA, O NPOU3BEAEHUM OTPE3KOB CEKYLLMX, O
KBaZpaTe KacaTes/IbHOM.

Monb30BaTbCA BEKTOPAMM, MOHMMATb UX TEOMETPUYECKNI U PUINYECKMIA CMBICA, MPUMEHATL UX B
peLeHnmn reoMeTpruyeckmx n dpusnyeckux 3agad. NMpumeHATb CKaNApHOe Npon3BeseHNe BEKTOPOB A
HaxoXAeHWA AJVNH U YI0B.

MNonb3oBaTbCA METOA0M KOOPAUHAT Ha MNAOCKOCTU, NPUMEHATL ero B pelleHUn reomeTpmuyecKkmnx mn
NPaKTU4YeCKnX 3aagad.



BnazeTb NOHATUAMU NPaBUAbHOIO MHOTOYIO/IbHUKA, A/INHbI OKPYXKHOCTHU, AJMHbI AYTU OKPYXKHOCTU U
paguaHHON Mepbl Yria, YMETb BbIMUCAATL MJIOWaab Kpyra n ero yacten. NMpumeHATb NoJly4eHHble
YMEHMA B NPaKTUYECKUX 3aJa4ax.

HaxoauTb ocu (UK LLeHTPbI) CUMMETPUN GUTYP, MPUMEHATb ABUMKEHMSA NAOCKOCTU B MPOCTENLLMX

cnyyvasx.

MpMMEHATb NONYYEHHbIe 3HaHMA Ha MPAKTUKE — CTPOUTb MaTeMaTMYECKNe MOAENN ANA 33434 peasibHOM
}KU3HM 1 NPOBOANTL COOTBETCTBYHOLLME BbIYMCNEHMSA C NPUMEHEHNEM NOA0OMA U TPUTOHOMETPUYECKUX
bYHKUMI (NoNb3yAck, rae HeobXoaMMO, KanbKyAATOPOM).



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC
Konunuectso yacos
Ne HanmeHoBaHue pa3genos n tem
n/n nporpammbil KOHTpOnbHbIE MpakTnyeckne
Bcero
paboTbl paboTbl
MpocTenwmne reomeTpudeckne epurypsbl
1 M UX cBOMCTBa. M3mepeHune 14
reoMeTpPUYECKUX BETNYNH
2 TpeyronbHMKM 22 1
MapannenbHble NpAMble, CYMMa Yr/10B
3 P P ymmay 14 1
TpeyroabHUKa
OKpY*KHOCTb U Kpyr. FeomeTpuyeckune
4 py py P 14 1
NoCTpOoeHuA
5 MNosTopeHue, 0606LEeHME 3HAHUI 4 1
OBLLEE KO/TMYECTBO YACOB MO
68 4 0

MPOrPAMME




8 KNIACC

Konunyectso 4yacos

Ne HanmeHoBaHuWe pas3aenos n Tem
n/n | nporpammbl KoHTpoAnbHble MpakTnyeckne
Bcero
paboTbl paboTbl

1 YeTbIpExXyroNbHUKN 12 1

Teopema Paneca n Teopema o
2 NPonopuUMOHaJibHbIX OTPE3KaXx, 15 1

noao6Hble TPEeYrosbHUKM

Mnowaab. HaxoxaeHne naouiaaen
3 TpeyronbHUKOB U MHOFOYrOJIbHbIX 14 1

¢éuryp. Nnowaam nogobHbIX duryp

Teopema lNudaropa n Havana
4 P darop 10 1

TPUTOHOMETPUMN

Yrnbl B OKPYXXHOCTU. BnncaHHble U
s OMUCaHHbIE YeTbIPeXYronbHUKN. 13 1

KacaTenbHble K OKpy*KHOCTW. KacaHue

OKpY»KHOCTEM
6 MoBTOpeHune, 0606LLeHNE 3HAHWI 4 1
OBLLEE KOJTMYECTBO YACOB MO

68 6 0

MPOrPAMME




9 KNIACC

Konuyectso vacos
Ne HanmeHoBaHMe pas3aenos n Tem
n/n nporpammel KoHTponbHble MpakTuyeckune
Bcero
paboTbl paboTbl
1 TpuroHomeTpua. Teopembl KOCUHYCOB 16 1
W CUHYCOB. PelleHune TpeyronbHUKoOB
MNpeobpasoBaHue noaobus.
2 MeTpuyeckme COOTHOLIEHMA B 10 1
OKPYXHOCTU
3 BeKkTopobl 12 1
4 [eKkapToBbl KOOPAMHATLI HA NAOCKOCTM | 9 1
MpaBuabHble MHOTOYroNbHUKKU. JnnHa
5 OKPYXXHOCTUK U NaoLWaab Kpyra. 8
BbluMcneHne naowaaen
6 LBWXKeHMA N10CKOCTH 6
; MoBTopeHMe, 0606LLEHNE, ; 5
cucTemaTmsauma 3HaHUM
OBLLEE KOJTMYECTBO YACOB MO
68 6 0

MPOrPAMME




MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
Konunyectso yacos
Ne [ata
Tema ypokKa
n/n Beero KoHTponbHble | MpakTuyeckue n3yyeHun
paboTbl paboTbl
1 Mpamasa n oTpesok 1
2 Jlyy nyron 1
3 CpaBHeHMe OTPEe3KOB U Yr/0B 1
4 N3mepeHune oTpe3Kos 1
5 N3mepeHune oTpe3Kos 1
6 M3mepeHune yrnos 1
7 NepneHAUKyNAPHbIE NpAMble 1
8 MNepneHAnKyNApHbIe NpAMblIe 1
9 PeweHune 3apay 1
10 KoHTposibHana paboTa Ne 1 1 1
1 MepBbIi NPU3HAK paBeHCTBA 1
TPeyronbHUKOB




MepBblii NPM3HaK PaBeHCTBA

12
TPeyronbHMKOB

13 MepBbI NpU3HaK paBeHCTBa
TPEyrosbHUKOB

1 MeamaHbl, BUCCEKTPUCHI U BbICOTbI
TpeyrosbHUKa

15 MegamaHbl, BUCCEKTPUCHI U BbICOTbI
TpeyroabHUKa

16 MegmaHbl, BUCCEKTPUCHI U BbICOTbI
TpeyrosbHuKa

17 BTopoW npu3HaK paBeHCTBa
TPeyrosbHMKOB

18 BTopo# np13HaK paBeHCTBa
TPeyronbHUKOB

19 TpeTuii NnpM3HaK paBeHCTBa
TPEYyro/sbHUKOB

20 TpeTuii npM3HaK paBeHCTBA
TPeyrosbHUKOB

21 3apa4um Ha NocTpoeHue

22 3apa4um Ha NocTpoeHue




23

3apaum Ha nocTpoeHune

24 PeweHwne 3apay

25 KoHTposibHas pabota Ne 2

26 Mpu3HaKn NapannenbHoOCTU AByX
NPAMbIX

27 Mpu3HaKkn NnapannenbHoOCTU ABYX
NPAMbIX

)8 Mpu3HaKn NnapannenbHoOCTU AByX
NPAMbIX

29 MpW3HaKn NapannenbHoOCTU AByX
NPAMbIX

30 AKCMOMa napannenbHbIX NPAMbIX

31 AKCMOMa napannenbHbIX NPAMbIX

32 AKCMOMa napannenbHbIX NPAMbIX

33 AKCMOMa napannenbHbIX NPAMbIX

34 PeweHwne 3apay

35 PeweHwne 3agay

36 KoHTposibHana paboTa Ne 3




37

CyMma yrnoB TpeyrosibH1Ka

38 Cymma yrnos TpeyrosbHUKa

39 COOTHOLLEHMA MeXKAY CTOPOHAMMU U
yrnamu TpeyronbHUKa

40 CoOTHOLEHMA MeXAY CTOPOHAMU U
yrnamm TpeyroabHUKa

a1 CooTHOLEeHMA MeXay CTOPOHAMU U
yrnamu TpeyronbHUKa

42 PeweHwne 3agay

43 KoHTposnbHas pabota Ne 4

44 MpAMOyronbHble TPeyroabHUKK

45 MpAMOYyronbHble TpeyroabHUKK

46 MpAMOyronbHble TPeyroabHUKK

47 MocTpoeHmne TpeyronbHUKa No TPEM
anemeHTam

48 MocTpoeHne TpeyroabHUKa MO TPEM
anemeHTam

49 MocTpoeHne TpeyroabHMKa NO TPEM

3/1eMeHTam




MocTpoeHue TpeyrosbHUKa Mo TPEM

50
anemMeHTam

51 PeweHne 3agau.

52 PeweHwne 3agau.

53 KoHTposbHana pabota Ne 5

54 FeomeTpuyeckme mecrta ToYeKk

55 FeomeTpuryeckme mecrta ToYeK

56 OKpy*KHOCTb. KacaTenbHas K
OKPYKHOCTU

57 OKpy»HocTb. KacaTenbHas K
OKPYKHOCTH

58 OKpyXHOoCTb. KacaTenbHasa K
OKPYKHOCTU

59 CummeTpurUHble GUrypbl

60 CmmeTpuryHble GUrypbl

61 PeweHwne 3apay

62 KoHTposibHan paboTa Ne 6

63 MNosTopeHue




64 MNosTopeHue 1
65 MNosTopeHue 1
66 NMosTopeHue 1
67 MosTopeHue 1
68 MosTopeHue 1
OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME | 68




8 KNIACC

Konnuyectso vacos

Ne n/n Tema ypoka AaTa
Beero KOHTpOnbHbIE MpaKkTnyeckue n3yyeHus
paboTbl paboTbl
1 BbINyKAbIA MHOFOYroNbHUK 1
2 YeTbIpexyronbHuK 1
3 Mapannenorpamm 1
4 Mpu3Hakn napannenorpamma 1
5 Mpu3Hakn napanienorpamma 1
6 Tpaneuua 1
7 Tpaneuua 1
8 Tpaneuua 1
9 MpAMOYronbHUK 1
10 Pomb 1 KBagpat 1
11 Pomb 1 kBagpat 1
12 LeHTpanbHaa cummeTpua 1




13

PeweHwne 3agav

14 KoHTposbHasa pabota Ne 1

15 MNoHATHE NaoWwaan MHOrOYro/ibHUKA

16 Mnowaab KBagparta. MNaowagb
NPAMOYroabHUKa

17 MNnowaab napannenorpamma

18 Mnowaab napannenorpamma

19 Mnowaab TpeyronbHUKa

20 Mnowaab TpeyroabHUKa

21 Mnowaapb Tpaneumm

22 Mnowaapb Tpaneumm

23 Teopema Mudaropa

24 Teopema, obpaTtHas Teopeme MNudaropa

25 Teopema, obpaTtHas Teopeme MNudaropa

26 dopmyna lepoHa

27 PeweHwne 3agav

28 PeweHwne 3agau




29 KoHTposnbHasa pabota Ne 2

30 MponopuyoHanbHble OTPE3KU.
OnpepeneHne nogo6HbIX TPEYrONbHUKOB

31 OTHoweHWe naoLlwanen nofobHbIX
TpPeyroabHUKOB

32 MepBbl NpU3HaK Nnogobus
TPEeyrosbHUKOB

33 MepBbl NpM3HaK Nogobun
TPEeyrosbHUKOB

34 BTopo# npusHak nogobus
TpPeyroabHUKOB

35 BTopoit npmsHak nogobus
TPEeyrosbHUKOB

36 TpeTuit npmsHak nogobun
TPEeyrosbHUKOB

37 PeweHwne 3agav

38 KoHTponbHasa pabota No3

39 CpenHaa AMHUA TPEeYronbHMKA

40 CpenHaa AMHUA TPEeYronbHMKA

41

YeTbipe 3ameyaTesnibHble TOYKMU




TPeyro/ibH1Ka

MponopLuMoHasibHblE OTPE3KM B

42
NPAMOYroNbHOM TPEYrosibHuKe

43 MponopuyoHanbHble OTPe3Ku B
NPAMOYro/IbHOM TPEYroJibHUKe

a4 MeToa nogobua B 3aga4ax Ha
NnocTpoeHue
MpakTUyecKkme NpUIoXKeHUA Nogobus

45 TpeyronbHUKoB. M3mepuTtenbHble paboTsl
Ha MeCTHOCTU

46 CMHYC, KOCMHYC W TAHTEeHC OCTPOrOo yraa
NPAMOYroNbHOIO TPEeYyrosbHUKa

47 3HayeHMA CMHYCa, KOCUHYCA U TaHreHca
anayrnos 30°, 45°, 60°.

48 3HayeHMA CUHyCa, KOCUHYCA M TaHreHca
anayrnos 30°, 45°, 60°.

49 PeweHune 3agay.

50 KoHTponbHan pabota Ned

51 B3anMmHoe pacnosoxKeHune NpPAMONn u

OKPYKHOCTU




B3aumHoe pacnonoxeHune Apyx

52 .
OKpY»KHOCTEN

53 Obwwue KacaTesibHble ABYX OKPYXKHOCTEWN

54 pagycHaa mepa 4yrn OKPYXKHOCTU

55 Teopema 0 BMMCAaHHOM yrne

56 Yrnbl, 06pa3oBaHHbIE XOPAAMMU,
KacaTeNbHbIMW U CEKYLLMMMU

- Yrnbl, 0bpa3oBaHHble XOpAamu,
KacaTe/IbHbIMMU U CEKYLLMMU

58 BnncaHHaA oKpyXHOCTb

59 BnncaHHaA OKpyXHOCTb

60 OnuncaHHaA OKPYXKHOCTb

61 OnuncaHHaA OKPYXKHOCTb

62 PeweHwne 3agau

63 PeweHwne 3agau

64 KoHTponbHan pabota Ne5

65 MNosTOpeHue

66 MNosTOpeHune




67 MNosTopeHue 1
68 MNosTopeHue 1
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 68




9 K/TACC

KonunyectBo yacos

Ne [aTa
Tema ypoKa

n/n B KOHTpO/IbHbIE MpakTnyeckune n3yyeHus

cero
paboTbl paboTbl

1 MoHATMe BeKkTopa. PaBeHCTBO 1
BEKTOPOB

5 OTKnaapiBaHMe BEKTOpa OT 1
[AaHHOW TOYKM
Cymma gByx BEKTOPOB. 3aKOHbI

3 CNOXKeHunAa BekTopoB.. [pasunno 1
napannenorpamma

4 Cymma HeCcKo/IbKMX BEKTOPOB 1

5 BbluMTaHMe BEKTOPOB 1

6 lpousBeaeHne BeKTopa Ha 1
yncno
NprmeHeHne BEKTOPOB K

7 peLeHmnto 3a4a4 n 1
[0KasaTenbCcTBy Teopem

8 PeweHune 3agau 1

9 PasnorkeHne BekTOpa NO ABYM 1
HEKOJI/IMHEeapPHbIM BEKTOpam

10 KoopaunHaTbl BeKTopa 1
CBA3b MeXKAy KoopAMHATaMM

11 BEKTOpa U KOOpAMHATaMU ero 1
Hayana n KoHua
MpocTenwme 3agaum B

12 1
KoOopAMHaTax
YpaBHeHue MnHNKU Ha

13 1
NAOCKOCTU




14

YpaBHeHne OKpPYXKHOCTH

15 YpaBHeHWe npamoi

16 PeweHwne 3agay

17 KoHTponbHan pabota Nel
CUHYC, KOCUHYC, TAHTEHC,
KoTaHreHc. OcHoBHOe

18 TPUrOHOMETPUYECKOE
TOXKAecTBo. dopmynbl
npueeaeHuA

19 ®opmynbl AnA BblYUCAEHUA
KOOPANHAT TOYKM

20 Yrnoso KoappmumneHT npamon

”n Teopema o naowaam
TpeyronbHUKa

29 Teopema cuHycos. Teopema
KOCMHYCOB

23 PeweHue TpeyronbHMKOB

24 N3mepuTenbHble paboTbl
Yron mexkay BEKTOpamu.

25 CkanapHoe npounsseaeHme
BEKTOpOB
CKanspHoe npoussegeHue B

26 KoopauHaTax. CBoncTea
CKaNApHOro npousseaeHua
BEKTOPOB

27 PeweHne 3apgau

28 KoHTponbHana pabota Ne2
MpaBUABbHbINA MHOFOYTONbHUK.

29 OKpY*KHOCTb, ONUCAHHAA OKONO

NpPaBnU1bHONo MHOIroyroJibHMKa




OKpy»XHOCTb, BNMCaHHaA B

30 .
NPaBUAbHbIA MHOTOYTO/IbHUK
®opmynbl AnA BblYUCAEHUA
naowaam NpaBuUAbLHOrO

31 MHOTOYro/IbHWKA, ero CTOPOHbI
W paguyca BNMCAHHOM
OKPY»KHOCTU

3 MocTpoeHne NpaBUIbHbIX
MHOFOYro/IbHUKOB

33 OnnHa oKpyXKHOCTH

34 PagnaHHasa mepa yrna

35 MNnowaab Kpyra

36 Mnowaab KPYroBoro cekTopa

37 PeweHne 3apau

38 KoHTponbHana pabota Ne3

39 OTobparkeHne NAOCKOCTU Ha
cebn

40 MNoHATHE ABUKEHMNA NNOCKOCTU

a1 HanoxeHua n aBuKeHus.
PaBeHcTBO pUryp

42 MapannenobHbIN NepeHoC

43 MapannenoHbIN NepeHoC

44 Mosoport
MoHATHe cummeTpun duryp.

45 MpaKkTHnyeckme NPUNOKEHUA
CUMMETPUI

46 MpuMmeHeHWe ABUKEHUI K
peLleHnto 3a43au

47 PeweHwne 3apay




48 KoHTposnbHasa pabota Ne4
MpeactasneHne o Nogo6HbIX

49 ¢durypax. MNogobHble
MHOFOYroNbHUKN
Teopembl 0 nepumeTpax u

50 naowagax nofobHbIxX
MHOFOYroNbHUKOB

51 FomoTeTtuna. CBOMCTBA
romoTeTum

52 Moaobue NpPon3BObHbLIX GUTYP

c3 MpumeHeHWe noaobusa K
[,0Ka3aTenbCTBy TEOpEM

ca MpumeHeHMe Nogobma K
pelueHuto 3aaau

55 PeweHwne 3apa4

56 KoHTponbHasa pabota Ne5

57 MNosTopeHue

58 MNosTopeHue

59 MNosTOpeHue

60 MNosTOpeHue

61 MNosTOpeHue

62 MNosTopeHune

63 MNosTOpeHue

64 MNosTopeHune

65 MNosTOpeHue

66 MNosTopeHune

67 MNosTopeHue




68 MNosTOpeHue

OBLUEE KOJTMYECTBO YACOB MO
MPOrPAMME

68




