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MosscHUTeNnbHas 3anncka

[JaHHas pabouas nporpamMmMa CoCTaB/eHa Ha 0CHoBe defjepanbHOro rocyAapCTBEHHOr0

06pa3oBaTeNbHOro CTaH4apTa OCHOBHOIO 06LWero o6pasoBaHns, ¢ U3MEHEHUAMWU U LOMONHEHUAMN.
Pabouas nporpammMa cocTaB/ieHa Ha OCHOBE:

MprMepHOI NporpamMmbl Mo Kypcy reometpuun (7-9 Knaccol), CO34aHHOW Ha OCHOBE eMHOI KOHLenumm
npenogaBaHMsa MaTeMaTUKN B CPeAHel LLKONe, pa3paboTaHHOWA

YuebHuk: N'eomeTpusa A.B. Moropenos 7-9knacc, M.: MpoceeuieHne. 2023 rof. COOTBETCTBYOLLMM
nonoxenunam ®roc Oorl, ¢Oorn.

Llenn nsyyeHuns kypca:

cUCTeMaTUYeCKOe N3YUYeHMe CBOWCTB reOMeTPUYECKNX (Uryp Ha NN0CKOCTH;

(hopMMUpOBaHME NPOCTPAHCTBEHHbIX NPeLCTaBNeHWN;

pa3BUTUE IOFMYECKOro MbILLUJIEHUA ¥ NOATOTOBKA annapara, He06X0AMMOro A8 U3YYEHUSA CMEXHbIX
avcumnand (pusnka, YyepyeHme 1 T. 4.) U Kypca CTEPEOMETPUN B CTAPLLUUX Kaccax.

Kypc xapakTepusyeTcsi payuOHanbHbIM COYEeTaHWEM JIOFMYECKOW CTPOroCTM WM FeoOMeTpUUECKOit
HarnAAHOCTM. YBENMYMBAETCS TeOpeTMYecKas 3HAYMMOCTb M3y4yaemMoro mMartepuana, pacliupstTcs
BHYTPEHHME JNIOTMYECKMe CBSA3W Kypca, MOBbIWAETCA pPonb AeAyKUWMW, CTEMeHb K3y4aemoro
maTepuana. CuctemaTUM4eckoe W3N0XEHWe Kypca MO3BOMSET HayaTb paboTy no (HopmMUpOBaHMIO
npeAcTaBNEHWIA  y4yallMXCAa O CTPOEHMM MaTemaTU4YecKol Teopum, obecneymBaeT pasBUTUE
NOTNYECKOr0 MbIW/EHNS LWKOAbHUKOB. VI3noXeHne MaTepuana XapakTepm3yeTcs MOCTOSAHHbIM
obpalieHneM K HarnsigHoCTW, UCMOMb30BaHNEM PUCYHKOB W YepTeXKeil Ha BCeX 3Tanax 06yyeHuUs u
pa3BUTUEM FeOMeTPUYECKON MHTYML MW Ha 3TOW OCHOBE.

3ajaunm Kypca reomeTpumn 7 Knacca:

CMCTEMATM3NPOBATb 3HAHUSA YyuvalwuXcAd 06 OCHOBHbIX CBOWCTBaX MPOCTEALINX FEOMETPUYECKUX
quryp (akcvombl nNAaHUMETpPUM), MNpPW  3TOM OCHOBHOE BHMMaHWe YAenuTb TMOCTENeHHOMY
(hOPMMPOBAHMIO Y YUaLLUXCA HABbIKOB MPUMEHEHUS [AHHbIX CBOMCTB B XO€ peLleHns 3ajau;
chopMmpoBaTb YMeHWe [0Ka3biBaTb PAaBEHCTBO TPEYro/bHWMKOB C OMOPOA Ha MPU3HaKW paBeHCTBa
TPEYronbHWKOB, Y[e/NNTb BHUMaHWE pelleHUto 3afjay Mo roToBbIM YepTexam W (opMUPOBaHMIO
YMEHUSA BblAeNATb paBHbIE 3/1EMEHTbI TPEYI0NIbHUKOB M3 3alaHHOI KOH(UrypaLumu;

chopMMpoBaTb HaBbIKM pELUEHUS MPOCTeALMX 3aay Ha MOCTPOEHWEe C MOMOLWbIO LUUPKYyNs W
NNHEeNnKW, npu 3TOM MNPU3HAKM pPaBEHCTBA TPEYroNbHUKOB WCMONb3YIOTCA ANA [0KasaTe/bCTBa
€ANHCTBEHHOCTU peLleHns;

[aTb CUCTEMaTU3NpOBaHHbIe CBefleHNs O NapanfieNbHOCTM MNPAMbIX, OMUWpascb Ha akCcuomy U
NPU3HaKW napanyieNbHbIX MNPAMbIX, a TaKXXe CBOMCTBA YIN0B NPW napanieNnbHbIX NPAMbIX U CeKyLen;
pacwWupuUTb 3HAHMA YyyallUXcs O TPeyrofibHNuKax, paccMoTpeTb TeopemMy O CyMMe Yr/io0B

TpeyronbHUKa u eé CnefCTBMS - CBOWCTBO BHELHEro yrnia TpeyrofbHWKa U MPU3HaK paBeHCTBA
NPSIMOYTO/bHbIX TPEYr0NbHNKOB.

3ajaumn Kypca reomeTpun 8 Knacca:
CUCTEMATU3NPOBATb U PaCLUMPUTbL 3HAHUS y4yaluxcs 0 CBOMCTBAX OKPY>KHOCTM, NpW pelleHnmn 3ajad
oTpaboTaTb Takue BOMPOCbI, KaK PaBEHCTBO pajvycoB OAHON OKPY>XHOCTW, MeprneHANKYNAPHOCTb
KacaTenbHOM W pafuyca, NPOBEAEHHOr0 B TOYKY KacaHWUSi, MONOXEHWUS LEeHTPOB BMUCAHHOW B
TPEYrobHUK 1 ONUCaHHOW OKOMO TPeYrofibHUKa OKPYXXHOCTei;
[aTb yyawmmcs CUCTeMaTU3MPOBaHHbIE CBEAEeHUS 0 YeTbIPEXYTO/IbHUKaX U UX CBOMCTBAX, OCHOBHOE
BHMMaHWe crnefyeT YyAeNuTb pelleHUto 3afay, B XO4e KOTOpbIX OTpabaTbliBalOTCA MpakTuyeckue
YMEHUA MPUMEHATb CBOWCTBA U MPU3HAKWM Mapannenorpamma U ero YaCTHbIX BUAOB, HEO6XOA4MMble
[ANS pacno3HaBaHUA KOHKPeTHbIX BUAOB YETbIPEXYTO/IbHUKOB U BbIYNC/IEHNSA UX 3/IEMEHTOB;
chopmmpoBaTb annapaT peleHns NPSMOYTobHbIX TPEYrobHUKOB, HEOOXOAUMbBIA ANA BbIYUC/IEHUA
3/1IEMEHTOB TFEOMETPUYECKMX (Uryp Ha MNAOCKOCTM M B MNPOCTPAHCTBE, OCHOBHON TEMOW 3[eCb
aBnseTcs Teopema Mudaropa n eé cneacTeus;
BBECTM MOHATUA [EKapTOBbIX KOOPAWMHAT, PacCTOsiHME MeXAy TOoukKaMu, YpaBHEHWUS MNPAMOA U
OKPY>XHOCTH;



MO3HAKOMMUTb Y4allMXcs C NpumepaMu reomMeTpUYecKnx npeobpa3oBaHWii; OCHOBHbIE MOHATUSA -
CUMMETPUSA OTHOCUTENIbHO TOUKM W NPSIMOIA, NapanfiesibHblil NepeHoc - yyauinecs LOMKHbI YCBOUTb
Ha YPOBHE MPaKTUUYECKNX NMPUMEHEHWIA;

MO3HAKOMMUTb YYallUXCS C 31eMeHTaMW BeKTOPHOM anrebpbl M MUX NPUMEHEeHWEM [ANS pelleHus
reoMeTpuMyeckux 3afgad, cHopmMmnpoBaTb YMeHNe NPOU3BOANTL OMEpaLMK Haf BEKTOpaMU.

3ajauun Kypca reomeTpun 9 Knacca:
MO3HAKOMWUTb YYallMXCsH C 3/1IEMEHTaMU BEKTOPHON anrebpbl M UX MNPUMEHEHWEM [NA peLleHus
reoMeTpuyecknx 3afad, chopMmMpoBaTb YMeHMe NPON3BOAMTbL Onepauun Haf BEKTOpamu;
YCBOUTb NPU3HAKKN N0406MA TPEYTro/IbHUKOB 1 0TPaboTaTbh HaBbIKM UX NPUMEHEHUS;
NO3HAaKOMWUTb YYaLLMXCA C OCHOBHbIMU afifOPUTMaMiu peLleHns NPou3BO/bHbLIX TPeYroNbHUKOB, MpK
pelweHnn 3aga4y B NepPBYHO oyepefb CneayeTt YAe/NUTb BHUMaHME (DOPMUPOBAHUIO YMEHWUIA NPUMEHSTb
TeopeMbl CUHYCOB M KOCUHYCOB A1 BbIYNCIEHUS HEN3BECTHbIX 3/IEMEHTOB TPEYro/IbHUKA;
paclwupuTtb W CUCTEMATU3MPOBAaTL CBEAEHUA O MHOTOYrOfIbHUKAX W OKPYXHOCTAX, 06patuTb
BHMMaH/We Ha TeOpeMy O CYMMe YI/10B MHOrOyrosbHuUKa, (OpMYy/bl, CBfA3blBalOLLME CTOPOHbI
NpaBuU/IbHbIX MHOIOYro/IbHUKOB C pajuycaMu BMUCAHHbIX B HUX W OMUCaAHHbIX OKOMO HUX
OKPY>KHOCTENM, ANMHbI OKPYXXHOCTENn 1 ux ayr;

cthopMupoBaThb Yy yuvaliuxcsa obuiee npefcTaBneHUe O MAOWAAM WU YMeHWe BbIYUCNATb MAOWaAN
pasfnuHbIX Guryp.

MnaHupyeMble pe3ynbTaTbl U3yYeHUN Yy4ebHOTO Kypca

Mporpamma ob6ecneynBaeT [AOCTVMIKEHME CefYHOWNX pe3ynbTaTOB OCBOEHUS 06pa3oBaTesibHOM
nporpaMmmMbl OCHOBHOr0 06Lwero obpasoBaHus:
NINYHOCTHbIE.

1) dopmmpoBaHMe OTBETCTBEHHOINO OTHOLWIEHWS K YYEHUK, TOTOBHOCTM W  CMNOCOGHOCTM
0byyaloWmMxca K camMopasBUTUIO M caM006pa3oBaHWIO Ha OCHOBE MOTMBALUWUM K OOYYEHUIO U
No3HaHWi0, BbIOGOPY AanbHeiiwero obpa3oBaHWUs Ha 6as3e OPUEHTUPOBKU B Mupe npodeccuii un
npoeccmoHanbHbIX npeanoyYTEHWHA, 0CO3HaHHOMY NOCTPOEHMIO NHANBUAYANbHOW
06pa3oBaTenbHOWN TPAEKTOPUN C YY4ETOM YCTONYMBLIX MO3HaBaTe/IbHbIX UHTEPECOB;

2) (opmMupoBaHMe LENOCTHOrO0 MUPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
pPasBUTUA HAYKN U 06LLEeCTBEHHOW NPaKTUKMW;

3) (opmupoBaHME KOMMYHWKATUBHON KOMMETEHTHOCTM B OOLWEHUNM U COTPYLHMYECTBE CO
CBEPCTHMKAMU, CTapwumMn v Maaglwmnmm B obpa3oBaTe/ibHOW, 0OLLECTBEHHO MO/IE3HOW, y4ebHO-
nccnepoBaTe/isCKOM, TBOPYECKON M APYTUX BULOB AeATENbHOCTH;

4) yMeHue fCHO, TOYHO, rpaMOTHO WM3naratb CBOM MbICAIN B YMCTBEHHOW W MUCbMEHHON peuun,
NMOHMMAaTb CMbIC/1T NMOCTaBNEHHOM 3ajayu, BbiCTpaMBaTb aprymMeHTauuto, NpuBOAUTL MPUMEpPLI U
KOHTPNpUMepbI;

5) KPUTMYHOCTb MbILUMIEHUA, YMEHMEe pacrno3HaBaTb JIOTMYECKN HEKOPPEKTHble BbICKa3blBaHUS,
oTNIMYaThb TUNOTe3y OT PakTa;

6) KpeaTWBHOCTb  MbIWEHUS,  WHULMATWBY, HaxXOAYMBOCTb, AaKTUBHOCTb MPU  peLUEeHUN
reoMeTpuyeckKunx 3agav;

7) YyMeHue KOHTPONMpoBaTb NPOLECC M pe3ynbTaTt y4ebHOW MaTeMaTUYeCKOW LeATeNbHOCTH;

8) cnocobHOCTb K 3MOLMOHAaNbHOMY BOCMPUATUIO MaTeMaTU4YeCKMX 06BLEKTOB, 3afay, pelleHui,
pacCy>XaeHui;

MeTanpea>kKeTHble:
1) yMeHMe camoCTOATEe/IbHO NMaHUPOBaTb a/ibTEPHATMBHbIE MYTU AOCTUXEHUA LENN, OCO3HAHHO
BbIOMpaTb Hanbonee ayPeKTUBHbLIE CNOCOOLI pelleHNs y4ebHbIX 1 NO3HAaBaTeNbHbIX 334ay;
2) yMeHue OCYyLecTBAATb KOHTPOAb MO pe3ynbTaTy W N0 cnocoby [AencTBUA Ha YpOBHe
NPOM3B0OJIbHOrO0 BHUMaHUA M BHOCUTb HEOOXOANMbIE KOPPEKTMBSI;
3) yMeHue afieKBaTHO OLEHMBaTb NPaBUbHOCTbL WM OWIMOGOYHOCTb B BbIMOHEHUN YYeOHON 3afauun,
€€ 00bEKTUBHYIO TPYLHOCTb U COOCTBEHHbIE BOSMOXHOCTM €€ peLleHus;



4) 0CO3HaHHOe BNajeHWe JOrUMYEeCKMMU AeNCTBUSIMU  ONpedeneHns MNOHATUMIA, 06006weHns,
YCTaHOBJIEHUS aHa/loruiA, Knaccuukaumm Ha OCHOBE CaMOCTOATE/IbHOr0 BbiBOLA OCHOBaHWA U
KpuTepues, yCTaHOB/IEHME POLOBMA0BbLIX CBA3ENA;

5) ymeHue ycTaHaB/iMBaTb MPUYUHHO-CNELACTBEHHbIE CBA3WN, CTPOUTL JIOTUYECKOE PacCyXAeHue,
ymo3aknoyeHe (MHAYKTUBHOE, AeflyKTUBHOE 1 MO aHanornu) n BbiBOAbI,

6) yMeHue co3fasaTtb, NPUMeEHATb W Npeobpa3oBbiBaTb 3HAKOBO-CUMBO/IMYECKMNE CPeLCTBA, MOJeENN
M CXeMbl ANA pelleHns y4eOHbIX U No3HaBaTe/bHbIX 3aay;

7) yMeHue opraHm3oBbiBaTb y4ebHOEe COTPYAHWYECTBO M COBMECTHYIO [EATE/IbHOCTb C YUUTENEM U
CBEPCTHUKAMW: ONpPefensTb LUenu, pacnpegenatb QYHKUUN 1 PO YHACTHMKOB, 06LMe cnocobbl
paboTbl; ymMeHue paboTaTb B rpynne: HaxoAuUTb 06LLee pelleHVWe W paspellatb KOH(MIWKTblI Ha
OCHOBEe COrnacoBaHWs MO3NLMM W Y4YeTOB WHTEPEecoB; Caywartb napTHepa; (opmynmpoBaTh,
apryMeHTUpoBaThb U OTCTamBaTb CBOE MHEHWE;

8) (opmupoBaHue n pasBuTMe Y4yebHON M 06LLEN0NL30BATENILCKOW KOMMNETEHTHOCTU B 061acTu
MCNoNb30BaHNSA MHCbOPMaLMOHHO-KOMMYHUKaLUOHHbIX TexHoNornin (MKT - KOMMeTeHTHOCTH);

9) dopmMmupoBaHMe nepBoHayYasibHbIX NpPeACTaBNeHU 06 uaeax U 0 MeTodax MaTeMaTuKu Kak 06
YHUBEPCANIbHOM f3blKe HayKW U TEXHUKE, O CPeACTBE MOAE/IMPOBaHUA ABNEHNI 1 NPOLLECCOB;

10) ymeHue BufeTb MaTemMaTU4YeCKyt 3afayy B KOHTEKCTe Mpo6fEMHON cuTyauum B [pyrux
AUCLUNINHAX, B OKPYXXAKOLLLER XN3HU;

11)yMeHue HaxoAuTb B pPas/IMYHbIX WCTOYHMKAX WH(POPMALMIO, HEOO6XOAMMYI AN pelleHuns
mMaTeMaTuyeckux npob6reMm, n NpefacTaBnATb e B MOHATHOW (hOpMe; MPUHMMATb PelleHus B
YCNOBMAX HENOMHOW Y U3BbITOYHOMN, TOUHOWN N BEPOSATHOCTHOWN MHOpMaLWK;

12) ymeHune noHMMaTb M UCMOMb30BaTb MaTEMaTUYECKNE CPeACTBa HArNALHOCTU (PUCYHKMU, YepTexu,
CXeMbl 1 Ap.) 4NA UANKCTPaLMy MHTEpPnpeTauumn, aprymeHTaunm,

13) yMeHMe BbIABMTaTb TUMOTE3bl MPU pPelleHnn y4yebHbIX 3afay U MOHMMaTb HeobXO0AUMOCTb UX
MPOBEPKU;

14)ymeHune NpUMeEHATb MHAYKTUBHbIE M AeAYKTUBHble CNOCOOblI pacCcyXAeHWin, BUAETb pasfinyHble
cTpaTeruu pelueHus sagad,

15) NOHMMaHMWe CYLHOCTM anropuTMUYECKX NpeanucaHnii 1 ymeHve feicTBOBaTb B COOTBETCTBUM C
NpPeasIoKeHHbIX: anropuTMom;

16) ymeHMe camMOCTOATE/IbHO CTaBWUTb Lenu, Bbl6bUpaTb W CO3[aBaTb anropuTMbl [/15 peLlleHuns
yUebOHbIX MaTeEMaTUYECKMX NPO6EM;

17) ymeHne nnaHMpoBaTb W OCYLECTBNATb [eATeNIbHOCTb, Hanpas/ieHHYH Ha pelweHue 3ajad
nccnefoBaTeIbCKOro Xapakrepa:

npeimMeTHbIE:

1) oBnageHue 6a30BbIM MOHATUIAHbLIM anmnapaToM MO OCHOBHbIM pa3fenam COLepXKaHus;
npegcTaBfeHNs 06 OCHOBHbIX M3y4yaeMblX MOHATUAX (YMCNO, reoMeTpuyeckas (urypa, BeKTop,
KOOPAMHATBI) KaK BaXKHEWLWMUX MaTeMaTU4yeCKUX MoLensax, no3pofifgoWmnx onucbiBaTb U U3yyaTb
peasibB ble NPOLLECChl U ABMEHWS;

2) ymeHeT paboTaTb C TreOMETpPUYecKMM TeKCTOM, aHanum3npoBaTb, W3B/eKaTb HEOO6X0AUMMYHO
WMH(pOpPMaLM0), TOYHO M FPamMOTHO BblpaXaTb CBOW MbICAIN B YCTHOM W MUCbMEHHOMN peun C
NPYMeHeHNeM MaTeMaTUYeCKOW TEPMUHOMIOTE U CUMBOJSIMKN, UCMOMb30BATb PasinyHble A3bIKU
mMaTeMaTuKK, NpOBOAWUTbL  Knaccugukauuu, noruyeckme 000CHOBaHWSA,  [OKa3aTenbCTBa
MaTemMaTUYeCKUX YTBEePXAEHUN;

3) oBnafeHne HaBblKaMn YCTHbIX, MUCbMEHHbIX, MHAYCTPUabHbIX BbIYUCEHWUI;

4) oBnajeHve reoMeTpuYecKUM $3bIKOM, YMeHWe MWCMoNb3oBaTb €ro ANA OnuWcaHus npeaMeToB
OKpPY>KatoLLlero mupa, pasBuTme nNpoCcTPaHCTBEHHbIX NpeAcTaBNeHWI A U 306pasnTelbHbIX YMEHUA,
npuobpeTeHNe HaBbIKOB FrEOMETPUYECKUX MOCTPOEHNIA;

5) yCBOeHMEe CUCTeMATMYECKUX 3HAHWI O MIOCKUX (IMrypax n UxX CBOMCTBAX, a TaKXKe Ha HarnsagHOM
YPOBHE - 0 NPOCTENLINX NPOCTPAHCTBEHHbIX Teflax, yMeHue NPUMeHATb cucTeMaTU4ecKue 3HaHus
0 HUX AN peLleHns reoMeTpUYeCcKMX U NpakTMYecKmx 3agav;

6) yMeHWe M3MepATb A/IMHbI OTPE3KOB, BE/IMUYMHbBI YI/I0B, UCMO/b30BaTb POPMY/bl 415 HAXOXKAEHUA
nepuMeTpoB, Nnjouiagein 1 06LeMOB reOMeTPUYECKNX Guryp;



7) yMeHWe NpPUMEHATb W3YUYeHHble MOHATUA, pe3y/nbTaTbl, MeTOAbl ANA  pelweHns 3ajad
MPaKTMYEeCKOro xapakTepa W 3afja4 M3 CMEXHbIX AMCUMNAWH  C UCMONb30BaHWEM Npu
Heo6X04MMOCTU CNPaBOYHbIX MaTepUanoB, KalbKynsaTopa, KOMMNbTepa.

HarnagHasa reometpus
Bbinyckain K HayuuTes:

1) pacno3HaBaTb Ha u4epTeXxaxX, PUCYHKaX, MOAENAX W B OKpyXalwem MUpe MaoCKnue W
NMPOCTPAHCTBEHHbIE TeOMEeTpUYecKme Urypbl;

2) pacnosHaBaTb pa3BépTKM Kyba, NPAMOYronbHOro mnapannenenunega, NpasWIbHON MMpamMupbl,
LUUANHAPA N KOHYCA;

3) onpeaenaTb NO NMHENRHbIM pa3mepaM Pa3BEPTKM (PUIypbl NMHEAHbIe pasMepbl caMoil PUrypbl K
HaobopoT;

4) BbIYUCNATL 06BEM NPSAMOYrONLHOrO Napannenenuneja.

BbINYCKHMK MOAYYMT BO3MOXKHOCTb:
5) BbIUMCAATb O06bEMbI  NPOCTPAHCTBEHHbIX T[EOMETPUUYECKNX (PUIyp, COCTABNEHHbIX U3
npantoyronbHbIX napanneneT TeLoB;
6) yrny6uTb MpasBUTb NpPeAcTaBNeHNs 0 NPOCTPAHCTBEHHbIX FTEOMETPUYECKUX Urypax;
7) NPUMEHSTb NOHATUE Pa3BéPTKM Ons BbIMOMNHEHNS NPaKTUYECKIUX pacuéTOoB.

CeomeTpuyeckne gurypsi
BbINYCKHNK HayyunTCH:

1) nonb3oBaTbCA A3bIKOM TreOMeTpuUM [ANA OMUCaHWUA TMPEeSMeTOB OKPY>XXawLero mupa u ux
B3aVIMHOI0 PacnosioXeHus;

2) pacnosHaBaTb W WM300paXkaTb Ha uepTexax W PUCYHKaxX TreomMeTpuyeckme QUrypbl n ux
KOH(hurypauuu;

3) HaxofuTb 3HAYEHWUS AJINH NNHENHBIX 3N1EMEHTOB (IMIYp U UX OTHOLUEHUS, TPajgyCHYI0 Mepy YrioB
oT 0 go 180, npumeHsas onpeAeneHns, CBOMCTBA M NPU3HAKM QUIYP U UX 3NEMEHTOB, OTHOLLIEHUS
turyp (paBeHCTBO, N0A06ME, CUMMETPUKN, MOBOPOT, NapasnenbHblii NepeHoc);

4) onepupoBaTtb C HayanbHbIMU NMOHATUAMU TPUTOHOMETPUN U BbINOJIHATL 3/IEMEeHTapHble onepauuu
HaZ (DYHKUUSAMUN YINOB;

5) pewatb 3ajayv Ha [0Ka3aTeNbCTBO, OMUPasCh Ha WM3yYeHHble CBOMCTBA (PUryp U OTHOLUEHWI
MeXAY HUMMN N NPUMEHSA U3YyYeHHble MeTOAbl J0Ka3aTeNbCTB;

6) pewaTb HECNOXHble 3afayn Ha MNOCTPOEHUEe, MPUMEHHAS OCHOBHble aifOPUTMbl MOCTPOEHUA C
NMOMOLUbIO LUPKYNSA N NIUHENKMN;

7) pewartb NpocTellne NNaHUMeTPUYECKME 3a4a4n B MPOCTPaHCTBe.

BbINYCKHUK MONYYNT BO3MOXKHOCTb:

8) oBnafeTb MeTOjaMy peleHus 3afay Ha BblYACNEHUS W [oKasaTenbCcTBa: MeTOAOM OT
NMPOTWBHOrO, MeTOAOM Nogobus, MeTOoAOM nepebopa BapuaHTOB U MeTOLOB reOMeTPUYECKNX
MECT TOYekK:

9) npuobpecTyn ONbIT NMPUMEHEHUA anrebpanmyeckoro M TPUrOHOMETPUYECKOro annapaTa u uaei
LBUXKEHUSA NMpuU OeLleHny reoMeTpUYecKnx 3ajay;

10) oBnafeTb TpPaAULMOHHOA CXeMOiW pelleHWs 3afay Ha MNOCTPOEHWE C MOMOLWbI UUPKYNs u
NIMHENKN: aHann3. NOCTPOEHNE, A0Ka3aTeNbCTBO U UCCNefOBaHMeE;

11) HayuMTbCA pewaTb 3ajayn Ha NOCTPOEHUEe MeTOAOM TFeoOMeTpPUYECKOro MecTa TOYeK WU
MeToham nofoous e

12) npuobpecTn ONbIT  MCCNEAOBAHWA  CBOWCTB  MAAHUMETPUYECKMX (uryp C€  NOMOLLbIO
KOMMbIOTEPHbIX NMNOrpamm:

13) npnobpecTn ONbIT BbINOAHEHWA NPOEKTOB MO Temam: ‘TeoMmeTpuyeckne npeobpasoBaHus Ha
nnockocTK", 'TlocTpoeHne 0TpPe3KoB No popmyne .



N3mepeHVe reoMeTpUYeCcKNX BeSINYNH
BbINYCKHUK Hay4uTca:

1) ucnonb3oBaTb CBOWCTBA W3MepPeHUs AAWH, NfowWageid W yraoB nNpyv  peweHuy 3ajady  Ha
HaxoXAeHne ANNHbI 0TPe3Ka, AJIMHbI OKPYXXHOCTW, AJINHbI AYTU OKPY>XHOCTW, TPagyCHOM Mepsbl
yrna,

2) BbIYUCNATb [ANIMHbI JIMHEAHBIX 3N1EMEHTOB (Uryp MU WX Yrabl, UCNONb3ys (OPMY/bl AJINHbI
OKPY>KHOCTW WM LNNHBI AYTWU OKPY>XHOCTU, (hopMy bl naoLlagein uryp;

3) BbIYUCAATL NAOWaaM TPeyrosbHNUKOB, NPSAMOYTrONbHUKOB, NapaanenorpaMmMoB, Tpaneyui, Kpyros
N CEKTOPOB;

4) BbIYNCNATb AJIUHY OKPYXXHOCTU, OJIMHY AYTU OKPY>XXHOCTU;

5) pewatb 3afjayM Ha A0Ka3aTeNbCTBO C MCMNOMb30BaHWEM (OPMYN ANMHbI OKPY>XHOCTU U LAUHbI
AYTN OKPY>XXHOCTKW, (hopMyn nnowagen duryp;

6) pewartb npakTUYecKMe 3aJayu, CBS3aHHbIE C HAXOXAEHWEM TEeOMETPUYECKUX BeUYMH
(ncnonb3ysa npn He06XOLMMOCTU CMPABOYHUKN U TEXHUYECKUE CPeLCTBa).

BbINYCKHUK NONYUYNT BOSMOXKHOCTb:
7) BblUMCASTbL Nnowagn ¢uryp, COCTAaBNEHHbIX W3 [BYX WM 6Gonee  NPSIMOYrONbHUKOB,
napannenorpamMmmoB, TPeyronbHUKOB, Kpyra n cekTopa;
8) BbIUMCNSTH  MAOWAAM  MHOFOYTONbHWKOB,  WCMOMb3ys  OTHOLIEHUS PaBHOBEINKOCTW U
PaBHOCOCTaBNEHHOCT!;
9) npuoBpecTU ONbIT MPUMEHEHUs, anrebpanyeckoro U TPUrOHOMETPUYECKOro annapaTa u uaei
[ABU>KEHWSI NPU PeLleHnm 3afauy Ha BbluMCNeHMe NnoLaaei MHOroyronbHIUKOB.

KoopaunHatsl
BbINYCKHMK Hay4AaTCA:
1) BbIUUCNATL A/IMHY OTpe3ka Mo KOOpAMHATaM ero KOHLOB; BblYMCNSATb KOOpPAMHATbl CepeauHbl
0TpeskKa,;
2) u1cnonb3oBaTb KOOPAMHATHbIA METOA ANS U3YYeHUs CBOMCTB NPAMbIX U OKPY>KHOCTEA.

BbINYCKHVK MONYYNT BO3MOXKHOCTb:
3) 0BNafeTb KOOPAWHATHLIM METOAOM peLleHns 3aj4ay Ha BblUMCNEHVE 1 f0Ka3aTEeNbLCTBO;
4) npuobpecTun ONbIT WCMNONAL30BAHWUA KOMMbIOTEPHbIX MPOrpaMM AnS aHanu3a YaCTHbIX Clyvaes
B3aWMHOI0 Pacnono>XeHns OKPY>KHOCTEN U NPAMbIX;
5) npuobpecTw ONbIT BbINOAHEHUS NPOEKTOB Ha Temy: "TIpUMEHeHNe KOOpAMHATHOro MeToAa npu
peLlleHnn 3agay Ha BblYWUCeHNE U A0Ka3aTeNbCTBO ™

BekTopbl
BbINYyCKHWUK HayuuTcs:

1) onepupoBaTb C BeKTOpamu: HaxoAWTb CYMMY W pPasHOCTb [BYX BeKTOpPOB, 3aflaHHbIX
reoMeTpuyeckun, HaxoANTb BEKTOP, PaBHbIN MPOU3BEAEHNIO 3alaHHOI0 BEKTOpPA Ha YNCNO;

2) HaxoAuTb [N BEKTOPOB, 3afaHHbIX KOOpPAMHaTaMW: [/NUHY BEKTOpa, KOOpPAWHaTbl CYMMbl W
pasHoCTW ABYX W 60/ee BEKTOPOB, KOOPAMHATbI NPOU3BEAEHUSA BEKTOPA HA YMCIO0, MPUMEHAS NpK
Heo6X04MMOCTIN coveTaTeNbHbI, NepeMeCTUTE/bHbI U pacnpefennTe/ibHblA 3aKOHbI;

3) BbIUMCNATL CKanApHOe TMpPOU3BELEHMEe BEKTOPOB, HaxOAWUTb Yrofl MexXfJy BeKTopamu,
yCTaHaBNUBaTb NepreHANKYNSAPHOCTb MPAMbIX.

BbINYCKHMK NONYYNT BO3MO>KHOCTb:
4) oBnafieTb BEKTOPHbIM METO/AOM AN pelleHns 3a4ay Ha BblYNCNeHME U A0Ka3aTeNbCTBO;
5) nNpuMobpecTu OnbIT BbIMNOAHEHUS MPOEKTOB Ha Temy ‘TIpumeHeHWe BeKTOPHOro meToga npu
pelweHnn 3afay Ha BblYUCNEHNe M oKa3aTeNbCTBO™.

Ha nsyyeHune yuebHoro kypca «lFeometpusa» otsoantcsa 204 yaca: B 7 knacce - 68 yacos (2 vaca B
Hefenw), B 8 knacce - 68 yacoB (2 4Yaca B Hegento), B 9 Knacce - 68 yacoB (2 Yaca B HeflenNto).



COOEPXAHWE OBYYEHWA
7KNACC

HayanbHble noHATMA reoMeTpuu. TouKa, npamas, OTpe3oK, Nyd. Yron. Bugbl yrnos.
BepTukanbHble M CMeXHble yrabl. buccektpuca yrna. JlomaHas, MHOIOYronbHUK.
MapanienbHoCTb M NePNeHANKYNAPHOCTb NPAMbIX.

CuMMeTpuYyHble gurypbl. OCHOBHbIe CBONCTBA OCEBON CUMMETPUN. MNpuMepbl CUMMETPUN
B OKpY>KatoLLemM Mupe.

OCHOBHble MOCTPOEHWA C MOMOLLLID UMPKYNA W NWHENKWU. TpeyronbHUK. BbicoTa,
MefunaHa, buccekTpuca, MxX CBOMCTBA.

PaBHOGEAPEHHbIN 1 PABHOCTOPOHHUIA TPEYroNbHUKN. HepaBeHCTBO TPEyrobHUKa.

CeoiicTBa ¥ Mpu3HakKuM paBHOGefpeHHOro TpeyrofibHWKa. [1pu3HakuM paBeHCTBa
Tpey CONbHUKOB.

CsolicTBa M NpuM3HaKW napanienbHbiX NpambiX. CymMma yrnos TpeyrosbHuka. BHewHune
yrabl 'peyrQibHuKa.

MpAMOYronbHbIA  TpeyrofbHUK. CBOWCTBO MeAMaHbl MNPAMOYTrONbHOI0 TPEYrobHUKA,
NPOBeAEHHOW K runoTteHyse. [1pu3Haky paBeHCTBA MNPAMOYIOJIbHbIX  TPeyronbHUKOB.
MpAMOYrofibHbIA TPeyronbHUK ¢ yrnom B 30°.

HepaBeHCTBa B reOMeTpUW: HEPaBEHCTBO TPeYrosibHUKa, HEPABEHCTBO O AJ/IMHE JIOMaHOM,
Teopema 0 60/bLIeM yrie 1 60/bLUEA CTOPOHE TPeyronbHUKa. MepneHanKynap 1 HakoHHas.

FeomeTpuyeckoe MecTO ToyeK. buccektpuca yrna u cepefVHHbIA NepneHAUKYNsp K
0Tpe3Ky Kak reoMeTpuyeckune mecTa TOYEK.

OKpY>XHOCTb W Kpyr, Xopja W JuameTp, WX CBOWCTBA. B3anmHOe pacrnonoxeHue
OKPYXHOCTM ¥ npsAMOil. KacaTenbHas M CeKylias K OKPY>XHOCTWU. OKPY>XHOCTb, BMuCaHHas B
yron. BrnvcaHHas u onmucaHHas OKPY>XHOCTU TPeyrosibHUKa.

8 KNACC

UeTbipéxyronsHuku. [lapannenorpamm, ero MNpuU3Hakym M CBOWCTBA. YacTHble cayvau
napannenorpamMMoB (NpPsSIMOYro/sibHUK, pomO, KBagpart), MX MPU3HAKM W CBOMCTBa. Tpaneuwus,
paBHOGOKas Tpaneyus, eé cBolcTBa U NpM3HaKkuW. MpsamMoyronbHasa Tpaneyms.

MeTtog yaBoeHMA MefuaHbl. LleHTpanbHaa cummeTtpusa. Teopema daneca u Teopema o
NPONoOpLNOHasIbHbIX OTPe3Kax.

CpefiHWe NMHUKN TPeyronbHMKa u Tpaneyun. LLeHTp mMacc TpeyronbHuka.

Moao6ue TPeyronbHUKOB, KO3hPUUMEHT nogobus. MpusHaku noaobus TpeyronbHUKOB.
MprMeHeHWe NoLo6MSA NpU peLeHnn NpakTUYecKnX 3agay.

CsoiicTBa nnowageri reometpuyeckux uryp. ®opmynbl Ana naowagn TpeyrosibHuKa,
napannenorpamma, pomba n Tpaneumn. OTHOLLEHWE NoWaae NoA06HbIX Uryp.

Bbluncnexnve nnowagein TpeyroibHMKOB U MHOTOYTO/IbHUKOB Ha K/ieTyaTon bymare.

Teopema TMudarupa. lMpumeHeHne Teopembl [udgaropa nNpu peleHUM MNPaKTUUYECKUX
3afau.

CWHYyC, KOCMHYC, TaHreHC OCTpPOro yrna npaAMOYrofibHOro TpeyronbHuka. OCHOBHOe
TPpU- OHOMETPMUECKOE TOXAECTBO. TpUroHomeTpuyeckune gyHkumm yrnos B 30, 45 n 60°.

BnucaHHble U LeHTpanbHbIe YI/bl, YrON MeXAY KacaTeSlbHON WM XOPAON. YTrNbl MeXay
xopgamy 1 cekywuMn. BnucaHHble U ONUCaHHble  4YeTbIPEXYrofibHUKW. B3aumHoe
pacnosioXXeHne [ABYX OKpYXHoOCTeil. KacaHue OKpyxHocTeil. O6LlimMe KacaTeslbHble K [ABYM
OKPY>XHOCTAM.

9 KNACC



CuHyc, KocuHyc, TaHreHc yrnos ot 0 pgo 180°. OcCHOBHOe TPUrOHOMETPUYECKOe
TOXAecTso. dPopmynb! npueegeHus.

PeweHne TpeyronbHMKOB. TeopemMa KOCUHYCOB W Teopema CWUHYCOB. PelueHue
NMpPaKTUYECKMX 3afay C NCNob30BaHNEM TeopeMbl KOCUHYCOB Y TeOpemMbl CUHYCOB.

Mpeo6pa3zoBaHue nopobus. NMopobre COOTBETCTBEHHbIX 3/1IEMEHTOB.

Teopema 0 npousBefeHUN OTPE3KOB XOpA, TeopemMbl O MPOU3BeAeHUN OTPe3KOB CeKyLUUX,
Teopema 0 KBafpaTe KacaTe/lbHOMN.

Bektop, pgnvHa (MOAynb) BeKropa, COHarpas/ieHHble BEKTOPbl, MPOTUBOMOJIOXHO
Hanpas/ieHHble BEKTOpPbI, KO//IMHEapHOCTbL BEKTOPOB, PaBeHCTBO BEKTOPOB, Onepauuu Hag
BeKTopamu. Pa3noxxeHne BekTopa Mo ABYM HEKO//IMHEapHbIM BeKTOopaM. KoopAnHaTbl BEKTOpA.
CkanspHoe npovsBefieHne BEKTOPOB, NPUMEHEHME A1F HAX0XAEHUSA LNH WU YT/0B.

[ekapToBbl KOOpAUHATbl Ha MJIOCKOCTU. YpaBHEHUS MpPSMONA W OKPYXHOCTUM B
KoopAuHaTtax, nepecevyeHve OKPY>XHOCTEN M NpAMbIX. MeTo/ KOOPAMHAT 1 ero NpuMeHeHue.

MpaBuibHble MHOTOYTONbHUKW. [INHA OKPYXHOCTU. ['pagycHas v paguaHHas mepa yrna,
BbIUMC/IEHWE ANIMH AYT OKPYXHOCTel. Mnowanb Kpyra, CeKTopa, CerMeHTa.

[BMXeHNsA NNOCKOCTU Y BHYTPEHHNE CUMMETPUN Uryp (3NEMEHTapHbIE NpeACcTaB/eHNs).
MapannensHblid nepeHoc. MosopoT

MNIAHNPYEMBIE PE3YJIBTATbBI OCBOEHWA MPOTPAMMBLI YYEBEHOT O KYPCA
«T[EOMETPNA» HA YPOBHE OCHOBHOIO OBWEMO OBPA3SOBAHINA

NNYNOCTHDLIE PE3Y/NIbTATDI

JTnyHOCTHOE pe3ynbTaTbl OCBOEHUS MporpaMmmbl Yy4yebHOro Kypca «leomeTpus»
Xaparo epusyoTcs:

1) naTpnoTMYeCcKoe BOCNUTaAHWE:

NPOsSiIBNEHMEM WHTepeca K MPOWOMY W HAcTOsILeMY POCCMIACKOW MaTeMaTuKMm,
LLEHHOCTHbIM OTHOLUEHMEM K [AOCTUXEHUSIM POCCUACKMX MaTeMaTUMKOB W  POCCUINCKOW
MaTemMaTUYECKOW LIKONbI, K NCMOMb30BAHNIO 3TUX AOCTVKEHWIA B APYTMX HayKax U NPUKNaAHbIX
chepax;

2) rpaXX4aHCKOe M YXOBHO-HPAaBCTBEHHOE BOCMUTAHUE:

FOTOBHOCTbIO K BbIMO/NHEHUD 00S3aHHOCTEN rpaXjaHWHA W peanusauymm €ero npas,
npeacTEB.'ewireM 0 MaTemMaTMYeCKMX OCHOBaX (DYHKLMOHMPOBAHWUSA PasIMYHbIX CTPYKTYP,
SABNEHWIA, Mpoueayp rpakAaHCKOro ob6uiectsa (Hanpumep, Bbi6GOPbI, ONPOCHI), FTOTOBHOCTbIO K
00CY)XXAEHNIO 3TMYECKUX NpPo6/emM, CKa3aHHbIX C MPaKTUYECKUM MNPUMEHEHUEM [OCTUXEHWI
HayKM 0CO3HaHWEM BaXKHOCTM MOPaNbHO-3TUYECKUX MPUHLMNOB B AEATENbHOCTH YUYEHOTO;

3) TPpyA0BOE BOCNUTaHME:

YCTAaHOBKON Ha aKTUBHOE Yy4yaCTMe B pelleHWM MNPaKTUYeCKUX 3agay MaTemaThyecKoi
HanpaBNEHHOCTM, 0CO3HAHMEM BaXXHOCTW MaTemMaTM4ecKoro o6pasoBaHMsA Ha MPOTSHKEHUW BCEN
XXWU3HW N5 YCMEWHOoW NpodeccnoHansHoi AeaTeNbHOCTA U Pa3BUTUEM HEOOXOANMbIX YMEHWUNA,
0€eC3/1.HKbW BbIGOPOM W MOCTPOEHUEM WHAMBUAYANbHON TpaekTopun 06pasoBaHUA W
YXVN3HEHHbIX M1AHOB C YYETOM /INYHbLIX MHTEPECOB M 0OLWECTBEHHbLIX NOTPE6HOCTEN;

NMNAKWPYEMBbBIE PE3Y/IbTATbl OCBOEHWNA MPOTPAMMbBI YYEBHOIO KYPCA
«FTEOMETPNA» HA 'YPOBHE OCHOBHOIO OBWEIO OBPA3OBAHNA
NTnyHOCTHbIE  pe3ynbTaTbl  OCBOEHMS  MpoOrpammbl  Y4eb6HOro  Kypca «leomeTpumsa»
XapaKTe pu3yrTeH:

() naTpnMoTnyeckoe BOCNUTaHMe;

NPOsSiIBNEHMEM WHTepeca K MPOWAOMY W HacTOAWEMY POCCUIACKON MaTemMaTuKu,
LLEHHOCTHbIM OTHOLLUEHMEM K [AOCTMXXEHUAM POCCUICKMX MaTeEMaTUKOB W POCCMIACKOIN



MaTeMaTMYEeCKOW LKObI, X NUCNOb30BAHUIO 3TUX JOCTUXEHWI B APYTMX HAyKaX U NPUKAagHbIX
cthepax;

2) rpaXkjaHCKoe N JyXOBHO-HPaBCTBEHHOE BOCMMUTAHME:

rOTOBHOCTHIO K BbIMOMIHEHUIO 0653aHHOCTEN T[paXAaHWHA W peanu3auuyM ero npas,
npefcTaB/eHNEM O MaTemMaTMYeCKMX OCHOBax (YHKLMOHMPOBAHMA Pa3UYHbIX CTPYKTYp,
ABMIEHNI, Npoueayp rpaxpaHCKoro obuwecTtsa (Hanpumep, BbI6OPbI, ONPOCbI), FTOTOBHOCTbI K
00CY)XXAEHMIO 3TMYECKUX MPo6/eM, CBA3AHHbLIX C MPAKTUYECKUM MPUMEHEHUEM LOCTUXEHWI
HayKuW, 0CO3HAHNEM BaXXHOCTW MOPaNbHO-3TUUYECKMUX NPUHLUMOB B LeATENbHOCTU YUYEHOTO;

3)TpyaoBoe BoCNUTaHMe:

YCTAHOBKON Ha aKTUMBHOE y4acTue B pelleHWMU NpakTUYeCKMX 3afady MaTeMaTuyecKow
Hanpas/IeHHOCTN, 0CO3HaHWEM Ba)XKHOCTU MaTemMaTMyecKoro o6pa3oBaHUs Ha NPOTSXKEHUN BCel
XXWU3HW AN19 yCnewHol npogecCUOoHanbHON AeATeNIbHOCTM U Pa3BUTMEM HEOBXOAUMbIX YMEHWIA,
OCO3HaHHbIM BbIGOPOM U MOCTPOEHWEM WHAMBUAYANbHOW TpaekTopum o6pa3oBaHua U
YXU3HEHHbIX NMaHOB C YYETOM JINYHBIX MHTEPECOB M 06LLECTBEHHbLIX NOTPEOHOCTEN;

4>3cTeTnYeckoe BoCnuTaHue:

CNOCOGHOCTBI0O K 3MOLMOHA/IbHOMY W 3CTETUYECKOMY BOCMPUATUIO MaTeMaTUyYecKux
06bLEKTOB, 3afay, pewweHnin, pacCcyXXaeHnn, yMeHno BUAETb MaTeMaTU4eckne 3aKOHOMEPHOCTH B
NCKYCCTBE;

5) LEHHOCTW Hay4YHOr0 MO3HAHUM:

OpvieHTaumelr B AeATeNIbHOCTU Ha COBPEMEHHYH) CUCTEMY Hay4HbIX NpeAcTaBneHuid 06
OCHOBHbIX 3aKOHOMEPHOCTSAX pa3BUTMA 4YesioBeKa, NpuUpoabl U 06uecTBa, MNOHUMAHWEM
MaTeMaTMUYeCKOW HayKM KakK ccpepbl 4e/lOBEYECKOW [eATeNbHOCTW, 3TanoB €€ pa3BuTua U
3HAYMMOCTUN ANS PasBUTUS LMBUIM3ALMMN, OBNAJEHNEM SI3bIKOM MaTemMaTUKU 1 MaTeMaTU4eCKoWn
KYyNbTYypOil Kak CpeACTBOM MO3HAHWA MUpa, OBNajeHMEM MNPOCTEALNMM  HaBblKaMu
ncecnenm ParenscrTcon LesaTeNbHOCTH;

6) (u3nyeckoe  BOCMMTaHMe, (opmMupoBaHUe  KyNbTypbl  340POBbA W
3MOLMOHANbLHOr0 61arononyyunu:

IoyoebloCTbio NPUMEHATH MaTemaTU4ecKme 3HaHWS B WHTepecax CBOero 340pOBbS,
BeAeHbs 340pOBOro obpasa XU3HW (340pPOBOE NUTaHMe, cOaNaHCUPOBAHHbLIN PEXUM 3aHATUIA U
OTAbIXa perynspHas (uanyeckasd akKTUBHOCTb), CHOPMMPOBAHHOCTbIO HaBblKa pediiekcuu,
NpU3HaHWeM CBOEro npasa Ha OLWMOKY M Takoro e npaea Apyroro 4esoBeka;

7) WTanornyackoc SO CUHTaHut:

opueHTauMeli Ha NpUMeHeHWe MaTeMaTUUYeCKUX 3HaHWUI NS pelleHus 3ajad B 06/1acTu
COXPaHHOCTM OKpYyXKalLlein cpefbl, NAaHUPOBaHUS MOCTYNKOB M OLUEHKU UX BO3MOXHbIX
NnocnefiCcTBUM ANS OKpY>Xatowwel cpedbl, 0CO3HAHMEM [/106a/IbHOr0 XapakTepa 3KO0/I0rMyeckmx
Npo6nemM 1 NyTeR NX PeLLEHNS;

Wagantaumin K M3MeHAK LWLUMCS YCNOBUAM COLMAaNbHON M NPUPOAHON cpefbl:

FOTOBHOCTbIO K AeNCTBMAM B YCNOBMUAX HeonpeaenéHHOe™, MOBbILWEHUIO YPOBHSA CBOei
KOMMNETYL KO :TU Yepe3 MpakTUYeCKyt AesTeNbHOCTb, B TOM 4YUC/le YMEHUE YYUTLCA Yy APYTrux
nofein, npmobpetatb B COBMECTHON AeATENIbHOCTU HOBblE 3HAHWA, HaBbIKU M KOMMETEHLUN U3
onbITa 4pyrux:

HeobX0ANUMOCTbLIO b (HOPMMPOBAHMM HOBbIX 3HAHWIA, B TOM 4ucie GOPMynMpoBaTb UAEN,
MOHATUA, TUNOTe3bl 06 00bEKTaxX W ABMIEHUAX, B TOM YMUC/ie paHee HEU3BECTHbIX, 0CO3HaBaTb
AeULNTbI COBCTBEHHBIX 3HaHWA N KOMMNETEHTHOCTEN, N1laHNPOBaTh CBOE pasBUTHe;

CNOCOGHOCTbID  0CO3HaBaTb  CTPECCOBYK  CUTyauuto, BOCMPUHMMATb  CTPECCOBYHO
CUTyauuo Kak BbI30B, TpebylowWmMi' KOHTPMeEpP, KOPPEKTUPOBaTb MPUHMMaeMble peleHus u
LencTBus, PopmMynnpoBaTh U OLEHMBATb PUCKM U NOCNEACTBUA, (DOPMUPOBATL OMbIT.



METAMNPEAMETHBIE PE3Y/IbTATHI

Mo3HaBaTeNbHble YHUBEPCANbHbIe Y4ebHble AeACTBUS

Ba3oBble fornyeckne aeicTBus:

0

BbISIBNATb M XapaKTepu3oBaTb CYLLECTBEHHbIe MPU3HAKW MaTeMaTUYeCKUX O06bEKTOB,
MOHATUIA, OTHOLIEHWI MeXAY MNOHATUAMM, (POPMYNMpoBaTb OMPefeneHnUs MNOHATUN,
yCTaHaB/MBaTb CYLLECTBEHHbIV NPU3HaK Knaccuukaymm, 0CHoOBaHUS a5 0606LWeHNs v
CpaBHEHUS, KPUTEPUN NPOBOAUMOIO aHaNn3a;

BOCMPUHMMATbL, (JOPMynnpoBaTb M Mpeobpa3oBbiBaTb CYXAEHUS: YTBEPAUTENbHbIE U
OTpULaTeNbHbIE, EAMHUYHbIE, YaCTHbIe W 06LYKE, YCNOBHbIE;

BbISIBNATb MaTeMaTM4eCKMe 3aKOHOMEPHOCTW, B3aMMOCBA3M M NPOTMBOpPeYns B (hakTax,
JAaHHbIX, HaOMOAEHMAX W YTBEPXAEHUAX, npednaraTb KPUTEpUM [ANA  BblSABNEHUS
3aKOHOMEPHOCTEN M NPOTUBOPEUNIA;

Aenatb BbIBOAbl C MCMONb30BAHWEM 3aKOHOB /IOTUKW, AEAYKTUBHbLIX W WMHAYKTUBHbIX
YMO3aKOUEHNA, YMO3AK/IOUYEHN MO aHaNornm;

pa3bupaTb fOKasaTeNbCTBA MaTEMaTUUYECKUX YTBEPXAEHWI (NPsAMble U OT NPOTUBHOIO),
NPOBOANTb CaMOCTOATENbHO HEC/OXHble A0Ka3aTeNbCTBa MaTemMaTU4ecKMX (hakToB,
BbICTpPamMBaTb aprymMeHTauuto, npuMBOAUTL NPUMEPbI U KOHTPRpUMepbl, 060CHOBbLIBaTb
COGCTBEHHbIE pacCyXAeHus;

BbIOMpaTb CNocob pelleHnss y4yebHOl 3agaunm (CpaBHMBATb HECKO/bKO BapuaHTOB
pewweHnsa, BblbMpaTb Hambonee NOAXOAAWMIA C YH4ETOM CamMOCTOATENIbHO BblAeNeHHbIX
KpuTepues).

Ba3oBble nccnegoBaTenb OKHe AEVICTBMHZ

*

®

MCNonb3oBaTb  BOMPOCbI  KaK  WUCCMef0BaTeNbCKMIA  MHCTPYMEHT  MO3HaHUS,
thopmMynupoBaTb BOMPOCHI, (IMKCUPYHOLWMEe NPOTMBOPeYne, Npobnemy, caMoCTOATENbHO
yCTaHaB/MBaTb WUCKOMOE W AaHHOe, (hOpMWUpOoBaTb FMMNOTe3y, aprymeHTUpOBaTb CBOHO
NO3NLNI0, MHEHME;

NPOBOAMTb MO CamMOCTOATE/IbHO COCTaBNEHHOMY MaHy HECMO0XHbIA 3KCNEPUMEHT,
He6O0MblIOE MCCNefAoBaHWME MO YCTAHOB/EHUK OCOGEHHOCTEM MaTemMaTU4YecKoro
06beKTa, 3aBUCMMOCTEN 00bEKTOB MeX 1y Co60il;

CaMOCTOSITENIbHO  (popmynmMpoBaTb  0606WEHNS M BbIBOAbI MO pe3y/nbTaram
NPoBeAEHHOr0 HabnAeHNs, UCCNefoBaHNsA, OLEHMBATb AOCTOBEPHOCTb MOMYYEHHbIX
pe3ynbTaToB, BbIBOJOB U 0606LLEHWNIA;

NPOrHo3MpoBaTb BO3MOXHOE pa3BMTME MpPOLEcCa, a TaKXKe BblABUraTb NPeAnon0XKeHNs
0 ero pa3BuUTUN B HOBbIX YCNOBUSAX.

Pa6oTa c MHopmaumeli:

*

3blibAAAb HELOCTAaTOYHOCTb M M36bITOYHOCTL UH(OPMALUK, AaHHbIX, HE06XO4UMbIX 414
peweTun 3agayu;

BblGMpaTb, aHanM3MpoBaTb, CUCTEMATU3MPOBATb U WHTEPMNpPeTMpoBaTb WH(OPMaLMIO
pa3NIMyHbIX BUAOB U (hOPM NpeAcTaBNeHUS;

BbIGMpaTb hopMmy MpeacTaBNeHMS MHPOpMaLMM 1 UANKCTPUPOBATb PellaemMble 3afaym
CXeMamu, anarpammMamm, UHOM rpauKoi N Nx KOMGUHaUNAMN;

yUeHMBaTb HafA&XHOCTb UH(poOpMauuyM No KPpUTEPUAM, NPeANOXEHHbIM YUMTENEM WK
chopMyNMpPOBaHHLIM CaMOCTOATENLHO.



KoMMyHUKaTUBHbIE YHUBepPCalbHble YYebHble AeACTBUA:

BOCMPMHMMATb U (hOPMY/NPOBATb CYXAEHUA B COOTBETCTBUWU C YCNOBUAMMU U LENAMU
06LleHNs, HACHO, TOYHO, rPaMOTHO BblpaXaTb CBOK TOYKY 3pPeHUS B YCTHbIX W
MUCbMEHHBIX TeKCTaX, AaBaTb MOACHEHWS MO XO4Y PeleHus 3ajayu, KOMMEHTMPOBATb
MONYYEHHbIW pe3ynbTar;

0 B X0fe 06CYXaeHWUs 3aJaBaTb BOMPOCHI MO CYLIECTBY 0OCYXAAEMOW TeMbl, NPOGAEMbI,
peLlaemMoii 3afayu, BbiCKa3blBaTb MAEN, HaLeNIeHHble Ha MOUCK peLLueHus, conocTaBnATb
CBOW CYX[AEHUA C CYXAeHUAMMN Apyrux y4yacTHUKOB Aumanora, o6HapyXuBaTb pasnuyue
M CXOLCTBO MNO3MLMIA, B KOPPEKTHOW opme (OpMynmpoBaTb pasHoriacus, CBOM
BO3paXKeHus;

a npeAcTaBnATb pe3y/nbTaTbl PeLleHUs 3afayu, 3KCMepUMeHTa, UCCNefoBaHWUA, MPOeKTa,
CamMoCTOATe/IbHO BbIGOMpPaTh (OpMaT BLICTYMN/AEHUA C Y4Y4ETOM 3afay npeseHTauum u
0COBEHHOCTEN ayanTopuu;

MOHMMaTb U UCNOMb30BaTh NPeMMyLLecTBa KOMaHAHOW N UHAMBUAYANbHON paboTbl Npu

peLeHnn yyebHbIX MaTeMaTUYeCcKnx 3ajau;

® NOOTMaTb HeNb COBMECTHOW [eATe/IbHOCTMW, M/IaHMPOBaTh OpPraHun3aLuio COBMECTHOW
paboTbl, pacnpefenaTb BUAbl paboT, fOroBapmMBaTbCsa, 006CyXaaTb npouecc u pesynbtat
paboTbl, 0606WWaTb MHEHUS HECKONBbKUX NIOAEN;

yyacTBOBaTb B rpynnoBbiX (opmax, paboTbl (06CyXaeHus, 06MeH MHEHUAMU, MO3roBble

WTYPMbI U ApYTrue), BbINOMHATb CBOK 4acTb paboTbl 1 KOOPAUHUPOBATbL CBOU AeNCTBUSA

C ApYrUMM YfeHamMy KOMaHAbl, OLEHMBaTb KayeCTBO CBOEro BK/aja B 06W WA NPOAYKT

.0 KpUTEepuaM, ChopMynIMpoBaHHbIM YHaCTHUKaMU B3avMOeicTBmA.

PeryﬂFITI/IBHbIe YHUBEpPCa/ibHbIE yLIeﬁHbIe ,CI.EI\/IICTBI/IFI

CamoopraHmnsaums:

O CamOCTOATE/IbHO COCTaBNATb MAaH, afropuTM peleHus 3afgayn (UM ero 4acTb),
BbIOMpaTb CNOCO6 pelleHUss € Y4ETOM WMEKOLWMXCA PEecypcoB U COOGCTBEHHbIX
BO3MOXXHOCTeW, apryMeHTMpoBaTb W KOPPEKTUPOBAaTb BapuaHTbl PeLueHUin ¢ Y4éToM
HOBOW MHopmaLmn.

CamMOKOATPOb, 3MO LMOHANIbHbIA UHTENNEKT:

« BfageTb crnocobamy caMOMNPOBEPKM, CAMOKOHTPOAA npouecca M pe3ynbTaTa pelleHuns
MaTeMaTMYEeCKOl 3adauu;
npeaBuaeTb TPYAHOCTU, KOTOPble MOMYT BO3HMKHYTb NMPU pelleHun 3afjayn, BHOCUTb
KOPPEKTUBbI B AeSATE/IbHOCTb Ha OCHOBE HOBbIX OGCTOSATENbLCTB, HaWeHHbIX OLNOOK,
BbISIB/IEH HbIX TPYAHOETEN;
OUeHMBaTb COOTBETCTBME pe3ysibTaTa [eATe/IbHOCTU MOCTaB/eHHON Lenn 1 yCnoBUsM,
00BACHATL NPUUYUHBI AOCTUXXEHUSA UAN HEAOCTVKEHUS LieNn, HaxoAUTbL OWMNGKY, AaBaTb
OLleHKY NMPUO6PeTEHHOMY OMbITY.

MPEAOMETHBLIE PE3Y/IbTATHI

K KOHUy 006yuyeHuWs B 7 Kjiacce o0OyuarmlMiica NOAyYUT Cneayolme npeameTHble
pe3ynbTaThbl:



PacnosHaBaTb UM3y4eHHble TeOMeTpUYeckne GUrypbl, OMpeaensaTb WX B3aUMHOE
pacrnonoxeHue, n3o6paxaTb reoMeTpuyeckne QUrypbl, BbIMOMHATL YEPTEXM MO YC0BUIO
3afjaun. M3MepsATb /IMHEHble W Yr0Bble BEMUMHBLI. PellaTb 3afjayy Ha BblYMC/EHWE [A/INH
OTPe3KOB W BE/INYNH YI/I0B.

Jenatb rpy6yt0 OUEHKY JIMHENHbIX U YIN0BbIX BENMYUH NPESMETOB B peasibHOM XKU3HU,
pasmepoB NPUPOAHbIX 06bEKTOB. PasnnyaTb pasmepbl 3TUX 06BHEKTOB MO NOPSAKY BEINUUHBI.

CTpouTb YepTeXxu K reoOMeTpUYECKUM 3ajadvam.

Monb3oBaTbCsA MPU3HAKaMW pPaBEHCTBA TPeyro/ibHUKOB, WCMNOAb30BaTh MPU3HAKKW W©
CBOWNCTBA paBHOGEAPEHHbIX TPeYyro/bHUKOB NpY peLleHnm 3a4ad.

MpoBOANTL NOTNYECKUE PACCYXAEHNSA C UCMOb30BAHMEM FEOMETPUYECKUX TEOPEM.

Monb3oBarbCA MNpU3HaKaMu paBeHCTBA MPAMOYTONbHbIX TPEYronbHUKOB, CBOWCTBOM
MefnaHbl, NPOBEAEHHOW K TUMNOTEHY3e MPAMOYro/bHOTO TPEYroNbHWKa, B PELIEHUN
reomMeTpUYecKnX 3ajau.

OnpefensTe NapannenbHOCTb NPAMbIX C NMOMOLLbK YI/0B, KOTOpble 06pasyeT C HUMMU
cekywasa. OnpefensaTb napaniefibHOCTb NPAMbIX C MOMOLLbIO PaBEHCTBA PacCTOAHMIA OT TOYeK
OfHOI NpsAMON A0 TOYEK APYroin nNpsMoil.

PewwaTtb 3afa4n Ha Knet4yaToi bymare.

MpoBOANTL BbLIYUCIEHUA U HAXOAWTb UUCNOBble W OYKBEHHble 3Ha4YeHUs YrnoB B
reoMeTpuMYecknx 3afgayax C  WUCMOMb30BAHMEM  CyMMbl  Yr10B  TPeYrofbHUKOB U
MHOFOYro/ibHUKOB, CBOWCTB Yr/0B, 06pa30BaHHbIX NPV MepecevyeHnn [BYyX NapannefnbHbiX
NPsMbIX CeKyLlein. PelwlaTb NpakTUYECKMNE 3aa4M Ha Hax0XaeHue yrnos.

Bnafetb NOHATUEM FEOMeTPUYECKOro MecTa ToUYeK. Y MeTb onpefensaTb 6UCCeKTpuUcy yrna
W CepeAnHHbIA NMepneHaNKYNsap K 0TPe3Ky Kak reoMeTpuyeckme MecTa TOYEK.

d®opmynmpoBaTb ONpeaeneHns OKPY>KHOCTU N Kpyra, XOpAbl M AnameTpa OKPYXXHOCTH,
Monb30BaTbCA X CBOWCTBAMU. Y MeTb NPUMEHATb 3TV CBOWCTBA NPU pPeLleHn 3a4au.

Bnagetb NOHATMEM OMWCAHHOW OKOJ/I0 TPEYro/ibHUKAa OKPYXHOCTU, YMETb Haxo4uTb eé
LeHTp. Monb3oBaTbCcs (hakTamym O TOM, YTO GUCCEKTPUCHI YINI0B TPEYrosibHUKa MnepecekarTcs B
Of4HOW TOYKE, M O TOM, YTO CepefuHHble MNepneHAUKYNsApbl K CTOPOHAM TpeyrosibHuKa
nepecekartTCA B O4HOW TOUKE.

Bnagetb NOHATMEM  KacaTeNbHOW K  OKPYXHOCTM, M0Nb30BaTbCA TEOPEMOW O
neprneHanMKYNAPHOCTM KacaTeslbHOM v paguyca, NPOBeAEHHOIO K TOYKe KacaHus.

Monb30BaTbCA  MNMNOCFEAWHMM  FEeOMETPUYECKMMMU  HEpaBeHCTBaMM, MOHUMATb WX
npakTn4:'CKniA CMbICH.

MpoBOANTL OCHOBHbIE TEOMETPUYECKME NOCTPOEHUS C NOMOLLbIO LUPKYNA U NINHENKN.

K KOHLYy 00yuyeHuMs B 8 Kniacce 06ydalUMACA MNOAYYMT CrAefytoline npeaMeTHble
pe3ynbTaThbl:

PacnosHaBaTb OCHOBHble BUAbl YETbIPEXYTONIbHUKOB, WX 31eMeHTbl, MO0Nb30BaThCA WX
CBOWCTBaMU NpW PELLEHUN TeOMETPMUYECKMX 3aaad.

MpUMeEHATb CBONCTBA TOYKM MNepeceyeHUs MefuaH TpeyronbHuka (LeHTpa macc) B
peLleHnmn 3afau.

BnageTb NOHATUEM CpefHel NIMHUW TpeyrofbHUKa 1 Tpaneyumn, NpMMeHATb UX CBOMCTBA
Npu pelleHnn reoMeTpuyeckux 3agad. [lonb3oBaTbcs TeopeMoil Paneca M TeopemMoil o
NMPONOpLUOHaNbHbIX 0TPe3Kax, NPUMeHATb UX 415 PeLleHns NpakTUYecknx 3afau.

MprMeHATb NPU3HAKM NOA06MSA TPeyro/ibHUKOB B PELLEHWNN TEOMETPUYECKUX 3afau.



Monb3oBaTbCA Teopemoi [MMudaropa ANA pelweHUs TreoMeTpPUYecKUX W NpPakTUYeCcKnx
3afay. CTpouTb MatemMaTU4ecKyto MOAeSlb B MPaKTUYeCKMX 3afadvax, camoCTOATe/IbHO fenaTb
UEPTEX U HaXOANTb COC» FBETCTBYIOLLME ANMUHBI.

BnageTb NOHATUAMU CUHYCa, KOCMHYCa W TaHreHca OCTPOro yrna npsiMOyrofibHOro
TpeyronbHuKa. Monb30BaTbCA TUMU MOHATUAMU A M PELLUEHNA NPAKTUYECKMX 3afad.

Bbluncnate  (pasnuuHbiMM  cnocobamu)  naowanb  TPeyronbHMKa WM naowagu
MHOTOYrofbHbIX — uryp  (nonb3ysacb, rhge HeobxoAWMO, KafbKynaTopom). TpuUMeHATb
NoNyYeHHble YMEHMA 3 NPaKTUYECKMX 3afadax.

Bnagetb NOHATUAMW BMWCAHHOTO W LEHTPalbHOrO Yyrna, MCNosib30BaTb TeOpeMbl O
BMUCAHHbIX yrniax, yrnax Mexgy xopgamu (Cekywummu) v yrie mexpay KacaTenbHON u XOpAoMn
NPy peLeHnn reoMeTpuyecknx 3agad.

Bnasetb MOHATMEM OMWUCAHHOTO YeTbIPEXYTO/IbHUKA, MPUMEHATb CBOWCTBA OMWUCAHHOIO
yeTbIpéxy! eNbHMKaA NPY peLleHnmn 3agay.

MpUMeHATb NOJyYeHHble 3HAHMUA Ha MPaKTUKe - CTPOUTb MaTemaTuyeckue Mogenn Ans
3aflay peasibHOM XXU3HW U NPOBOAUTL COM MBE TCTBYHOLLME BbIYUCEHUA C NPUMEHEHWEM NOA06MSA
N TPUTrOHOMETPUM (NONb3YACh, rAe HEOOXOANMO, KabKyNsiTOPOM).

K KoHuy o06y4yeHuMsa B 9 Knacce o6Gydyarowuiics MNOAYyYUT cneayrouine npegmeTHble
pe3ynbTarhbl:

3HaTb TPUTOHOMeTpUYECKMe (YHKUUU OCTPbIX Yr0B, HaxX04uMTb C WX MNOMOLLbIO
pas/inyHble  3MIEMEHTbl  MPAMOYTO/IbHOTO  TPeyroibHuKa  («peleHne  NpAMOYTO/bHbIX
TPeyrosibHMKOB»). HaxoauTb (C MOMOLLbIO KanbKynaTopa) AAWHBI U YIbl A8 HeTab/lMYHbIX
3HaYeHUN.

Monb3oBatbcs HopMynamu NpuUBeLEHUS U OCHOBHLIM TPUTOHOMETPUYECKUM TOXECTBOM
AN HAXO0XAEHNSA COOTHOLIEHUI MeXAY TPUTOHOMETPUYECKUMW BEIMUNHAMMN.

Mcnonb3oBatb TeOpemMbl CUHYCOB UM KOCWMHYCOB A1 HaXOXAEeHUS pa3/IMUHbIX 3/1eMEeHTOB
TPeyronbHUKa («pelleHne TPeyronbHWKOB»), NMPUMEHATb WX NPU peLleHUn reoMeTpUYecKnx
3afau.

Bnagetb NoHATUAMM Npeobpa3oBaHUA MOL06UA, COOTBETCTBEHHbLIX 3/IEMEHTOB NMOA0OHbLIX
(uryp. Monb3oBatbCsA CBOMCTBaAMU NOAOGMA MPOM3BOJIbHLIX (UTYpP, YMETb BbIUMCAATL ANHbI 1
Haxof W.. yj.ibi y nogobHbIX (uryp. NMpuMeHATb CBOCTBA MOA00MA B NMPaKTUYECKUX 3afayax.
YMeTb NPUBOANTL NPUMeEpPLI NOAOBGHBIX (UIYp B OKPYXXKatoLWeM Mupe.

Monb3oBaTbCAa TeopemaMy O NPOU3BELEHUW OTPE3KOB XOpA, O NPOu3BefeHUU OTPe3KOoB
CeKyLLMX, 0 KBagparte KacaTe/ibHOM.

Monb30BaTbCs BEKTOpPaMW, MOHWMAaTb WX TFEOMETPUYECKUA U  (PU3NYECKUI CMbICH,
NpUMeM» b WX B pPeLUeHUN TeOMETPUYECKUX W (U3NYeCcKMX 3agad. lMpUMeHATb cKanspHoe
npon3BefeHNe BEKTOPOB AN HAXOXAEHUSA ASIUH W YTOB.

[Tonb3oBaTbCAd  METOLOM KOOPAMHAT Ha MJIOCKOCTW, MPUMEHSTb €ero B pelleHun
reoOMeTpPUYecKNX 1 NpakTUYecKnx 3agad.

Bnagetb NOHATMAMU MPaBUIBHOTO MHOFOYrONbHUKA, AAWUHBI OKPYXHOCTWU, ANINHbI Syru
OKPY>XHOCTW W pajuaHHOW Mepbl )Tna, YMeTb BbIYMCAATb MNAOWAAb Kpyra U ero 4vacTtein.
MPUMeHATb NOJIyYeHHble YMEHUSA B NPaKTUYECKUX 3afadax.

HaxoguTtb ocu (MM LEHTPbI) CUMMETPUU (UTYP, NMPUMEHATb ABMXKEHWUS NNOCKOCTU B
NpoCrefnx enyLis «

MWMCIOTTb MOMYYEHHbIe 3HAHWA Ha MPaKTUKe - CTPOUTb MaTeMaTu4yeckue Mogenu Ans
3aflay peanbHOW XXMU3HW M NPOBOAUTL COOTBETCTBYHOLME BbIYUCIEHNS C NPUMeEHEHMeM nogobus
N TPUTOHOMETPUYECKNX (DYHKUMIA (NONb3YyAch, rhe He06X04MMO, KanbKynaTOPOM).



TEMATUNYECKOE MJIAHNPOBAHWE

7 KNACC
1 KonnuyectBo 4yacos "7 ONeKTpPOHHbIe
HanmeHoBaHWe pasfenioB 1 Tem nppoBble
Ke/n nporpaMmsi " Bcero wnwedonc be o TpakTuueckue t()L(LSpc::osaTeLbele
Tbl paboThl pecypcsl
MpocTeline reoMmeTpuyeckme Urypbl n
1 |/|xpc30|7|CTBa. I/I3|\/|eper|)-||/|e reome(*;pmizcmx 14 bronuorekallOK
N huos://m.edsoo.ra/714!3ene
2 TpeyronbHUKM 22 1 BM6m,AOTeKa 10K .
hr! p:3'//m.eclsoo.ru/714i5e2e
3 I MapannenoHole NpAmMble, CyMMa yrnos 14 1 bubnuoteka LLOK
TpeyronbHuKa https:/-'m.edsoo.m/7t4!5c2e
OKpyXHOCTb 1 Kpyr. FeomeTpunyeckme 14 1 bubnuoteka LLOK
NOCTPOeHUS liltps://m .edsoo.ra/7'1415e2e
5 MoBTOpeHune, 06006LLeHNE 3HAHWIA 4 1 bubnuoreka LIOK
! https://m.edsoo.ru/7f4 15e2e
OBLWEE KOJIMYECTBO YACOB NO 68 4 0

MPOrPAMME


https://m.edsoo.ru/7

-

6

8 KJ1ACC

Ne n/n

HanmeHoBaHWe pasfenoB U Tem
nporp :'T.IIC

YeTbIpéXyronbHnKu

Teopema daneca n Teopema o
NPONOpLUMOHaNbHbIX O0Tpe3Kax, Nojo0HbIe
TPeyronbHUKM

Mnowaab, HaxoxaeHne nnowagein

TPEYTro/IbHUKOM U MHOTOYTOJIbHbIX @Mryp.

IXnowaan nofobHbIX Guryp

Teopema lMugaropa u Havana
TPUTOHOMETPUY

YT Nbl B OKPY>XHOCTWU. BnncaHHble u
OMUCAaHHbIe YETbIPEXYTONIbHUKN.
KacaTenbHble K OKpyXHocTu. KacaHue
OKPY>XXHOCTe

MoBTOpeHne, 0606LeHe 3HAHWIA

OBLWEE KOJIMYECTBO YACOB 110
MPOEPAMME

KonunyecTBo Yacos

Bcero

12

15

14

10

68

KOHTpO/ibHbIE
paboThl

1

MpakTnyeckune
paboThl

ONEKTPOHHbIE

(unposeble)
06pa3oBATENbHbIE

pecypcbl:

bnénuoteka LJOK
https://m edsoo.ru/7f417el8

bnénuoteka LLOK
https://m.edsoo.ru/7f417e18

bubnmoteka LLOK
https://rn.edsoo.ru/7f417¢ 18

buénunoteka LLOK
https://T.edsoo.ru/7f417e18

bunénunoteka LLOK
https:/7m.edsoo.ru/7f417e18

buénuoteka LLOK
https://ni.edsoo.ru/7f417e 18


https://m
https://rn.edsoo.ru/7f417%d0%b5
https://ni.edsoo.ru/7f417%d0%b5

(op]

9 K/IACC

HanmeHoBaHne pa3fenoB U TeMm
nporpammel

Ngn/n

TpuroHometpua. TeopeMbl KOCUHYCOB U
CMHYycoB. PelleHne TpeyronbHNKOB

MpeobpasoBaHue .nogobus. MeTpuyeckue
COOTHOLUEHUSI B OKPY>KHOCTU

BekTopbl

[lekapToBbl KOOPAUHATbI Ha NIOCKOCTU

MpasubHble; MHOTOYTONbHUKK. dnnHa
OKPY>KHOCTM ¥ njouwagb Kpyra.
Bbluncrnexve nnowasen

JBVXEHMA NNOCKOCTH

MoBTOpeHune, 0606LLEHNE,

cMcTemaTm3aumsa 3HaHui
OBLLEE KO/TIMYECTBO YACOB MO
NMPOrPAMME

Konn4yecteo 4acos

1

Ecero

16

10

12

KOHTpONbHbIE
paboThl

r

MpakTuyeckune
paboTsl

ONEKTPOHHbIE

(undposble)
obpasoBaTefib Hble

pecypcbl

bnbnnoteka LLOK
https://ni.edsoo.ru/7f41al 2c
bubnnoteka LLOK
httiTs://m.edsoo.ru/7f41 a! 2c
bubnnoteka LLOK
https://rn.edso0.ni/7f41 al 2¢c
bubnnoteka LLOK
httDs://m.edsoo.ru/7 4lal2c

bnonuoteka LLOK
https://rn.edsoo.ru/7f41al2c

bnbnuoteka LLOK
https://rn.edsoo.ru/7f41al2c .
buénuoteka LIOK

https://m.edsoo.ru/7f41a12c


https://ni.edsoo.ru/7f41al
https://rn.edsoo.ni/7f41
https://rn.edsoo.ru/7f41al2c
https://rn.edsoo.ru/7f41al2c

