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MNOACHUTEJIbHAA 3ATNMNCKA

FeOMEeTpMSt KaK OfMH M3 OCHOBHbIX Pa3fesioB LUKOMbHOW MaTeMaTMKW, UMEIOLLMIA CBOel LieMbio 06eCneunTb M3ydyeHne CBOWCTB M pa3MepoB
(Uryp, Ux OTHOLLEHWIA 1 B3aMMHOE PacrONIOXKEHME, ONMPAETCS Ha NIOrMUYECKYH, A0Ka3aTeNbHY0 MMHWIO. LIeHHOCTb M3yuYeHWUs FeOMETPUN Ha YPOBHE
OCHOBHOrO 06LLEro 06pa3oBaHMsi 3aK/IOYaeTCs B TOM, YTO O6yYarOLLMIACS YYMTCS MPOBOAUTL [0OKa3aTeslbHble PAcCy[AeHWUs, CTPOWUTb NOrnyeckue
YMO3aK/HUEHNS, [10Ka3blBaTb UCTUHHbIE YTBEPXKAEHUS 1 CTPOUTb KOHTPMPUMEPbI K NOXKHBIM, NMPOBOAWTL PACcCYXAEHUS «OT NPOTUBHOrO», OT/NYATbL
CBOIACTBA OT MPU3HAKOB, (HOPMYNMPOBATL 06PATHbIE YTBEPXKAEHNS.

BTOpOI1 LieNblo M3yueHUs TeOMETPUN SBSIETCS MCMONb30BaHME €€ KaK MHCTPYMEHTA MpY PeLUeHNI Kak MaTeMaTuyeckuX, TaK 1 MPaKkTUYecKux
3a/]a4, BCTPEYAOLLMXCS B PeaslbHOM »u3HW. OByuYaroLMInCs AO/MKEH HAayuYMTbCA OMNPeAennTb FeOMETPUYECKYHD (Mrypy, OnmcaTb C/IOBaMU [aHHbINA
YEPTEX WMN PUCYHOK, HaWTW Nowaib 3eMelbHOMO y4yacTKa, paccumTaTb HeoOXOAUMYH A/IMHY OMTOBOSIOKOHHOIO Kabens unv TpebyeMble pasmepbl
rapaxa [1s aBTOMOOMNS. ITOMY COOTBETCTBYET BTOpasi, BbIYMCAWTENbHASA MHUA B U3yyeHUM reomeTpun. Mpu pelleHun 3agad npakTUYecKoro
XapakTepa 0OyuJatolMiics yumuTCs CTPOUTb MaTeMaTUyeckue MOAENN peasnbHbIX XM3HEHHbIX CUTyaluid, NPOBOAWTb BLIUUCMIEHWS U OLEHMBATH
afeKBaTHOCTb MOJ/TyYeHHOro pesy nbTaTa.

KpaiiHe BaXHO NOAYEPKMBATL CBA3W TEOMETPUM C  APYrUMM  YYebHbIMW MpeAMeTaMu, MOTMBUPOBATb MCMO/b30BaTh  OMpeaeseHns
reoMeTPUYECKUX UIyp 1 NOHATUIA, AEMOHCTPUPOBATL NMPUMEHEHWE MONYYEHHbIX YMEHUI B (IM3MKe 1 TEXHUKE. ST CBA3W Hambornee ApKO BUAHbLI B
Temax «BeKTopbl», « TPUroHOMETPUYECKIME COOTHOLLEHUSA», «MeTof KoopamHaT» 1 «Teopema MNudaropa.

YuebHbll Kypc «[eoMeTpusi» BKIKOYAeT Cliefytolie OCHOBHble pasfefbl cofepxaHusi: «leoMeTpuyeckme UIrypbl U UX CBOWCTBaY»,
«13MepeHne TeoOMeTPUYECKUX BeNMUUHY», «[leKapToBbl KOOPAMHATbI Ha MIOCKOCTU», «BeKTopbl», «[BMKEHWUS MI0CKOCTU», «[lMpeobpasoBaHums
nofobus.

Ha n3yueHune yuyebHOro Kypca «l"eoMeTpusi» 0TBOAUTCS B 9 Knacce - 68 yacoB (2 yaca B HEZENHD).
COOEP>XXAHWE OBYYEHUNA

OCHOBHbIe NMOCTPOEHMS C MOMOLLIO LMPKY/ISA U IMHENKN. TpeyronbHuK. BbicoTa, MeanaHa, GUCCeKTpuca, Ux CBOCTBA.
PaBHOOEPEHHbIN 1 PaBHOCTOPOHHMWI TPEYrobHUKW. HepaBeHCTBO TPeyro/ibHUKaA.
CBoiicTBa M NPW3HaKM paBHOGEAPEHHOI O TPEYronbHUKa. Mpu3Hakn paBeHCTBa TPeyro/bHIKOB.



CBoiACTBa ¥ MPW3HaKWU NapannenbHbIX NpsamMbIx. CyMMa YrioB TPeyro/bHiKa. BHelHWe yribl TpeyrobHuKa.

MpsIMOYTronbHbIA TpeyronbHUK. CBOWCTBO MefuaHbl MpsSIMOYrofbHOTO TPEYro/bHWKa, NPOBEeAEHHOM K ruMnoTeHyse. [pu3HaKu paBeHCTBa
NPSMOYTO/bHbIX TPEYroNbHUKOB. MPAMOYTronbHbI TPEYronbHUK ¢ yrnom B 30°.

HepaBeHCTBa B reOMETPUW: HepPaBEHCTBO TPEYro/bHWMKA, HEPaBEHCTBO O A/IMHE /IOMaHOW, TeopeMa O 6GOfblUeM Yrne v GOnblueii CTOPOHE
TpeyronbHUKa. MepneHanKynsp 1 HaknoHHas.

eoMeTpMYecKoe MeCTo TOUeK. BricceKkTpuca yrna v cepeauHHbI NepneHANKYNAp K 0TPe3KY Kak reoMeTpuyeckrie MecTa TOUek.

OKpPY)XHOCTb M KpYyr, XOpfa W AMameTp, MX CBOICTBa. B3aMMHOe pacnofnoXeHWe OKPY)XKHOCTU ¥ MpsMOi. KacaTenbHas M cekywas K
OKPY>XHOCTW. OKPY>KHOCTb, BMMCaHHast B yros. BnvcaHHas v onmcaHHas OKpPY>XHOCTMW TPeyro/bHUKa.

UeTbIpéXyronbHuKK. Mapannenorpamm, ero npu3Hakm u CBOMCTBa. YacTHble c/lydan napannenorpaMmoB (MPAMOYrofibHUK, poMO, KBaapar), Ux
NMpU3HaKK 1 CBONCTBa. Tpaneuus, paBHOOOKas Tparnewus, eé CBOMCTBa M MpU3HaKK. MpsMoyronbHas Tpaneums.

MeTog yaBoeHNa MeaunaHsbl. LieHTpanbHas cummveTpus. Teopema ®aneca 1 Teopema 0 NPonopLyoHaIbHbIX 0TPe3Kax.

CpegHue NHUK TPeyrosibHMKa ¥ Tpaneumn. LIeHTp macc TpeyronbHuKa.

Mofobue TpeyrosbHUKOB, KO3(W(UUMEHT nogobus. MpusHaknm nogobus TpeyronbHUKOB. MpuMeHeHVe Nogobus npy peLleHnn nNpakTUYecKnx
3a/au.

CsolicTBa nsowagent reomeTpuyuecknx guryp. dopmynbl gnsa nnowaan TpeyronbHWKa, napannenorpaMmma, pombéa u Tpaneumm. OTHOLLEHMe
nnoLazgein nofobHbIX uryp.

BbluncneHve nnowagei TpeyronbHUKOB M MHOMOYrO/IbHUKOB Ha KneTyaToin bymare.

Teopema Mudparopa. MNMpumeHeHe Teopembl Mudgaropa Npu peLLeHnn NPakTUYeCKUX 3aaau.

CUHYyC, KOCMHYC, TaHreHC OCTPOro yrna npsMOYyrosibHOro TpeyrosibHuka. OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. TpPUrOHOMETpUYECKUe
(yHKumm yrnos B 30, 45 n 60°.

BrnvcaHHble U LEeHTpa/ibHbIE YI/bl, YION MeXAy KacaTe/lbHON W XOPAOW. YT/bl MeXay XopAaMu W CeKywmmMu. BrucaHHble M OnucaHHble
YETbIPEXYTO/IbHUKW. B3aMMHOe pacnonoxeHne ABYyX OKPY>XHOCTeN. KacaHue okpy>kHocTed. O6Lume KacaTe/lbHble K ABYM OKPY>KHOCTSIM.

CuHyc, KocuHyc, TaHreHc yrnos ot 0 go 180°. OCHOBHOE TPMIrOHOMETPUYECKOe TOXKAEeCTBO. DopMYy bl NPBeAEHMS.

PeLueHne TpeyronbHNKOB. Teopema KOCMHYCOB 1 Teopema CUHYCOB. PelleHne MpakTUYecKMxX 3afad C UCMonb30BaHMEM TEOPeMbl KOCUHYCOB U
TEOpPEeMbI CUHYCOB.

MpeobpasoBaHme Nogobus. Mogobue cOOTBETCTBEHHbIX 3/1EMEHTOB.



Teopema 0 NPOU3BEAEHNN OTPE3KOB XOPL, TEOPEMbI O MPOM3BEAEHNM OTPE3KOB CEKYLLMX, TEOPEMA O KBajpaTe KacaTe/lbHOM.

Bektop, AnmHa (MOZynb) BEKTOPA, COHamnpaBfieHHble BEKTOPbl, MPOTMBOMOMIOXHO HarnpaB/eHHbIE BEKTOPbI, KOMMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMepauuu Haf BeKTOpaMu. Pa3nokeHwe BeKTopa MO ABYM HEKO//IMHeapHbIM BekTopam. KoopauHaTbl BekTopa. CkanspHoe
Npoun3BefieHNe BEKTOPOB, NPUMEHEHNE AN HAXOXKAEHWS A/IH W YT/IOB.

[leKapToBbl KOOpPAMHATLI Ha MI0CKOCTU. YPaBHEHWS MPSAMONA M OKPY)XXHOCTV B KOOpAMHATaxX, MepeceyeHne OKPYXXHOCTel M npsMbiX. MeTog
KOOPAMHAT 1 ero NpyMeHeHNe.

MpaBuNbHbIE MHOTOYTOMbHUKW. [MHA OKPY>XHOCTW. pagycHas v pagvaHHas Mepa Yrnia, BblUMC/IEHWE AAVH Ay OKPY>KHOCTel. lnowagpb
Kpyra, CeKTopa, CermeHTa.

[BVXEHMS NIOCKOCTW 1 BHYTPEHHME CUMMETPUM nryp (3neMeHTapHble NpeacTaBneHns). MapannenbHblii nepeHoc. MoBopoT.
MJAHUPYEMBDIE PE3YJIbTATblI OCBOEHUA MPOIMPAMMbI YYHEBHOIO KYPCA «TEOMETPUA» HA YPOBHE OCHOBHOI'O
OBLLUEIMO OBPA3OBAHNA

NMNYHOCTHBIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynibTaTbl OCBOEHMS NPOrpaMmbl y4eGHOr0 Kypca «"eoMeTpusi» XapaKTepuayHoTcs:

1) naTpuoTUYecKoe BOCMUTAHME:

MPOSIBNEHMEM MHTepeca K MPOLLJIOMY U HACTOSILLEMY POCCUIACKOA MaTeMaTWKW, LEHHOCTHbIM OTHOLLEHWEM K AOCTMXKEHUSIM POCCUICKUX
MaTeMaTVKOB 1 POCCUIACKOIA MaTeMaTUYECKOI LLIKO/bI, K MCMO/b30BaHUIO 3TVX JOCTUXEHWIA B APYrMX HayKaxX U NMPUKNagHbIX cdepax;

2) rpaXkAaHCKoe 1 AyX0BHO-HPABCTBEHHOE BOCMUTAHME:

FOTOBHOCTbIO K BbIMO/IHEHUIO 00653aHHOCTE TpaXAaHWHA W peanusauun ero npae, MNpeACTaBNEHNEM O MaTeMaTMYeCKMX OCHOBaxX
(YHKLMOHMPOBAHMS Pa3NNYHbLIX CTPYKTYP, SBMEHWIA, MNpOLedyp FpaXAaHCKOro o6liectBa (Hanpumep, BbIGOPbI, OMPOChbl), FOTOBHOCTHIO K
06CYXXAEHMIO 3TUYECKMX MPOBNEM, CBSI3aHHbIX C MPAKTUYECKUM NPUMEHEHWEM AOCTVKEHWUI HayKW, OCO3HAHWEM BaXHOCTW MOPaNbHO-3TUYECKMX
MPUHLIMNOB B AEATENbHOCTY YUEHOTO;

3) TpyaoBoe BOCMMTaHMe:

YCTAHOBKO Ha aKTUBHOE YYyacTWe B peLleHWM NpaKTUYeCKMX 3a4a4y MaTeMaTUUecKol HanpaBfeHHOCTW, OCO3HAaHWEM BaXKHOCTM
MaTeMaTUUYECKOro 06pa3oBaHmMs Ha NPOTSHXKEHWUMN BCEI XKM3HW 15 YCNELHO NPodecCnoHanibHO AesTENBHOCTU 1 PasBUTUEM HEOBXOAVMMbIX YMEHWIA,



OCO3HaHHbIM BbIOOPOM W MOCTPOEHMEM WHAMBMAYANbHON TPAeKTOPMM 00pa30BaHWSt M XKM3HEHHbIX M1aHOB C YYETOM JIMYHbIX WHTEPECOB W
06LLIECTBEHHbIX NOTPEOHOCTEN;

4) 3cTeTUYECKOe BOCMNTaHMeE:

CMOCOBGHOCTbID K 3MOLIMOHANIbHOMY W 3CTETUYECKOMY BOCMPUATUIO MaTeMAaTMYECKMX OOBLEKTOB, 3adady, PELUEHWI, PacCy>KAeHW, YMEHMIO
BUAETb MaTEMaTMYECKME 3aKOHOMEPHOCTM B UCKYCCTBE;

5) LEHHOCTN Hay4YHOro Mo3HaHUA:

opveHTaumen B [eATeNIbHOCTM Ha COBPEMEHHYH) CUCTEMY Hay4HbIX MNpPeACcTaBleHUA 06 OCHOBHbIX 3aKOHOMEPHOCTSX PasBUTUA YeslOBEKa,
npupoabl U 06LIEecTBa, MOHMMaHMEM MaTeMaTUYeCKON HayKuM Kak cepbl YenoBEYECKOW AeATeNbHOCTM, 3TaroB eé pasBUTUS WU 3HAYMMOCTU ANns
pasBUTUS  LMBUAM3ALMM, OBMAAEHMEM S3bIKOM MaTEMAaTMKM W MaTeMaTMYecKol KynbTypoi KakK CpefACTBOM MO3HaHUS Mupa, OBNaaeHMeM
NPOCTEMLLIMMW HaBbIKaMW UCCNeA0BaTENbCKOW AeATENbHOCTY;

6) (hm3nyeckoe BoCnUTaHWe, GOPMUPOBaHME Ky/bTYPbl 300P0BbS 1 3MOLMOHA/ILHOIO 61aronoy4ms:

FOTOBHOCTbIO MPUMEHATL MaTeMaTMYeckue 3HaHWA B MHTepecax CBOEro 3[0POBbS,, BEAEHWUS 3[0POBOro 06pasa >XM3HW (340POBOE MUTaHMe,
cbanaHCMpPOBaHHbIN PEXMM 3aHATUIA 1 OTAbIXa, PErynsipHas Guanyeckas aKTUBHOCTb), CHOPMUPOBAHHOCTLIO HaBblKa pedieKcMm, NpusHaHNMEM CBOETO
npaBa Ha OLMOKY 1 TaKOro e npasa ApYyroro YenoBeka;

7) 3KOMOrn4ecKoe BOCMMUTaHNE:

OpveHTauMen Ha MPUMEHEeHWe MaTeMaTUYeCKMX 3HAHWIA 419 pelueHns 3adady B 061acT COXPaAHHOCTU OKpYXXatowei cpefbl, MaaHUpPOBaHUS
MOCTYMKOB N OLIEHKM MX BO3MOXHbIX MOCMEACTBUIA ANS OKPYXKAKOLLIEA cpefbl, 0CO3HaHMEM FN06a/IbHOro XapakTepa 3K0N0rMYeckux npobnem n nyTein
NX PELEHNS;

8) ajanTaumsi K M3MEHSIIOLLIMMCS YC/TOBUSIM COLMasIbHOM 1 NPUPOAHON cpefbl:

FOTOBHOCTbIO K [IEMCTBMSM B YCMIOBUSAX HEONPEAENEHHOCTM, MOBLILLEHNIO YPOBHS CBOE KOMMETEHTHOCTM Yepe3 NPaKTUYECKYH AesTeNbHOCTb, B
TOM YmCie YMEHUNE YUUTLCA Y APYTUX NHOAENR, NpruobpeTaTb B COBMECTHON AeATENbHOCTM HOBbIE 3HAHWS, HaBbIKM 1 KOMMETEHLIMW U3 OMNbIiTa APYruX;

He06X0NUMOCTbIO B (JOPMUPOBAHUN HOBbIX 3HAHWA, B TOM 4Yncie (OpMynMpoBaTh WAen, NOHATASA, TMNOTe3bl 06 00bEKTAX U ABMNEHMAX, B TOM
yncne paHee HEM3BECTHBIX, 0CO3HaBaTb AePULMTbI COGCTBEHHbIX 3HAHMI N KOMMNETEHTHOCTEN, NMaHNMPOBaTb CBOE Pa3BUTUE,

CMOCOGHOCTLHO 0CO3HaBaTb CTPECCOBYH) CUTYaLMIO, BOCMPUHUMATL CTPECCOBYH CUTYaLMIO KaK BbI30B, TPEOYIOLLMIA KOHTPMEP, KOPPEKTMPOBATb
NPVHMMaeMble PeLleHNst U AeNCTBMS, (hOPMYMPOBaTb M OLIEHMBATb PUCKM 1 NOCNEACTBIMS, (POPMNPOBATH OMbIT.

METAIMNPEOMETHbBIE PE3Y/IbTATbI



Mo3HaBaTe/bHble YHMBEPCas/IbHble yUYebHble [eACTBUS

BasoBble ornMyeckme LencTeums:

BbISIB/IATb N XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKN MaTeMaTUYeCKUX OOBEKTOB, MOHATWIA, OTHOLUEHWA MeXAY MOHATUSMK, (OpMYIMpoBaThb
onpefeneHns NOHATUIA, yCTaHaBIMBaTb CYLLECTBEHHbIN NPU3HaK Knaccuiukaumm, 0CHOBaHNSA 418 0006LLEHNS 1 CPaBHEHUS, KPUTEPUM NPOBOLMMOrO
aHann3a;

BOCMPUHUMATb, (POPMYNNPOBATL M NPeobpas3oBbIBaTb CYXXAEHUA: YTBEPAUTENbHbIE 1 OTPULATE/bHbIE, EAVHUYHDBIE, YACTHbIE U 0BLLME, YC/IOBHbIE;
BbISIB/IATb MaTemMaThyecKre 3aKOHOMEPHOCTM, B3aMMOCBA3M W MPOTUBOPeUMsi B (hakTaxX, AaHHbIX, HabMOLEHVSX W YTBEPXAEHWsX, Mpegnaratb
KpUTEPUMN 415 BbISIBNIEHUS 3aKOHOMEPHOCTEN 1 NPOTUBOPEUNIA;

Jenatb BbIBOAbI C UCMNO/b30BaHMEM 3aKOHOB /IOMVKK, AefYKTUBHbIX Y UHAYKTUBHbIX YMO3aK/KOUEHUIA, YMO3aK/TOUEHWNIA MO aHa/lornu;

pa3bmpaTh [AOKa3aTeNbCTBA MaTeMaTUYeCKMX YTBEPXKAeHWI (MpsiMble 1 OT MPOTMBHOrO), NMPOBOAMTb CAaMOCTOSATENIbHO HEC/OXHble A0Ka3aTenbCTBa
mMaTemMaTU4ecKnxX PaKToB, BbICTpaMBaTb apryMeHTaL Mo, NPUBOAMTL NPUMEPbI U KOHTPNPUMEpPbI, 000CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHWS;
BbIOMpaTb C€rnocob pelleHnst y4yebHOM 3agaum (CpaBHMBATb HECKO/IbKO BapuvaHTOB peLUeHWs, BbIGUpaTb Hambonee noaxoAdsdlmui € YyYETOM
CaMOCTOSATE/NIbHO BbIAENEHHbIX KPUTEPKUEB).

BasoBble nccnegoBaTeNnbCKme AeiCTBUS:

CNONb30BaTb BOMPOChbI KaK MCCNefoBaTeNbCKWUIA MHCTPYMEHT MO3HaHWs, (DOPMYynMpoBaTh BOMPOChI, (PUKCUPYHOLLME NPOTUBOPEYMe, MNpobnemy,
CaMOCTOSTE/IbHO YCTaHaB/MBaTb UCKOMOE Y JaHHOe, (hOpMMPOBaThb rMnoTesy, apryMeHTMPOBaTb CBOK MO3ULMIO, MHEHME;

NMPOBOANTL MO CaMOCTOATE/NIbHO COCTaBMNEHHOMY M/iaHy HEC/0XHbIA 3KCNEePUMEHT, HebOsbLIoe MCCNnefoBaHne Mo YCTAHOB/IEHNKO OCOGEHHOCTEN
mMaTeMaTUyecKoro 06beKTa, 3aBUCUMOCTER 0OBHEKTOB MeXy COO0M;

CaMOCTOSTeNbHO (DOPMYNMPOBaTh 0006LLEHMS 1 BbIBOAbI MO pe3ynbTaTaM NPOBEAEHHOr0 HabMAeHUs, UCCMefoBaHNs, OLEeHMBaTb [0CTOBEPHOCTb
MOMYYeHHbIX Pe3yNbTaToB, BbIBOJAOB W 060OLLEHWIA;

MPOrHO31pPOBaTbh BO3MOXHOE pa3BMTME NPOLECca, a TaKXKe BblABUIaTb MPeAnoOXeHNs O ero passBUTUM B HOBbIX YC/TOBUSX.

PaboTa ¢ nHopmauueii:

BbISIBNSITb HEAOCTATOUYHOCTb U U3ObITOMHOCTb UHOPMaLK, AaHHBIX, HE0OXOAMMBIX AN PELLEHUS 3adauun;

BblOMpaTh, aHaNM3MPOBaTh, CUCTEMATU3NPOBATb M MHTEPNPETMPOBATL MHAOPMALMIO Pa3INYHbIX BUAOB U (DOPM NPeACTaBNEHNS;



BbIOVMpaTb (hOpMYy MpPeACTaBNEHUA WHGOPMaUUM W WAKOCTPMPOBATb PELLAeMble 3afayM CXeMamu, AuarpaMmMamu, WHOW rpafukon un ux
KOMOMHaUMsaMN;

OLeHMBaTb HAAEXHOCTb MH(OPMALLMK NO KPUTEPUAM, MPEASIOKEHHBIM YUMUTENeM UK CPOPMYINPOBAHHBLIM CaMOCTOATENIbHO.

KoMMYHMKaTUBHbIE YHUBEPCa/IbHbIe YUYebHble JeNCTBUS:

BOCMPUHUMATb M (hOPMYNNPOBaTh CY)XXAEHUS B COOTBETCTBUM C YCMOBUAMU U LENSMU OOLLEHMS, SICHO, TOYHO, FPAMOTHO BblpaXaTb CBOH) TOYKY
3PEHNS B YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb NOSCHEHWS MO X0y PeLLeHNs 3a4a4n, KOMMEHTUMPOBATb MOTYYEHHbI pe3ynbTar,

B X0A€e 06CY>XAeHNs 3afjaBaTb BOMPOCHI MO CYLLECTBY 06CY)KAaeMOI TeMbl, NPO6/IEMbI, peLlaeMoii 3aa4m, BbiCKasblBaTb UAEN, HaleNeHHbIe Ha MOUCK
PELLIEHNs, COMOCTAaBNATbL CBOWN CYXXAEHUA C CYXXKAEHUSMWN APYTMX YyYaCTHMKOB Avanora, 06Hapy>K1BaTb pa3inyme U CXoACTBO MO3ULIMIA, B KOPPEKTHOM
(hopMe hopMy/IMPOBaThb Pa3HOr/1acusi, CBON BO3PAXKEHUS,

NpeacTaBNATb Pe3ynbTaTbl PELUEHMS 3afa4l, SKCNEPUMEHTA, UCCNeA0BaHNs, MPOeKTa, CaMOCTOSTENbHO BbIOMPaTb (hopMaTt BbICTYM/IEHUS C YYETOM
3a7)ay npeseHTaumMm n 0CObeHHOCTeN ayauTopuu;

MOHMMaTb U MCNOMb30BaTh NPerMyLLeCcTBa KOMaHAHOM U UHAMBUAYaNIbHOW paboTbl MK peLleHnn y4ebHbIX MaTeMaTUYeCKMX 3afay;

NPUHMMATL Lieflb COBMECTHOWN AeATeNbHOCTU, MNaHMPOBaTb OPraHM3aLMi COBMECTHOW paboThbl, pacnpeaensiTb Buabl pPaboT, A0roBapMBaThbCA,
06cyxaaTb Npouecc 1 pe3ynbTaT paboThl, 0606LaTE MHEHWS HECKO/bKUX NMHOAEN;

y4yacTBOBaTb B rpynnoBbIX (opmax paboTbl (06CYXKAEHUS, 0OMEH MHEHWSMMW, MO3rOBblE LUTYPMbl W APYrue), BbINOMHATb CBOK 4acTb PaboTbl U
KOOPAMHMPOBAaTb CBOW [JEWCTBUA C APYTUMK YfleHaMWU KOMaHfbl, OLEHMBaTb KayeCTBO CBOEro BKMaga B OOLMIA MNPOAYKT MO KPUTEPUSM,
chopMyNMpPOBaHHbIM YYaCTHUKaMW B3aMMOAENCTBUS.

PerynsaTuBHble YHMBepPCa/bHble y4ebHble AeACTBMSA

CamoopraHuszaums:

CaMOCTOSATENbHO COCTaBNATb MfiaH, anropuTM peLleHns 3agayn (MM ero 4acTb), BblOMpaTb CMOCOO PELUeHMSt C YUYETOM VIMEIOLLMXCA PECcYpCoB U
COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTb M KOPPEKTUPOBATb BapUaHTbl PELLEHNIA C YYETOM HOBOI MH(OpMaLUK.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTEN/EKT:

BNafeTb cnocobamm caMonpoBepKM, CaMOKOHTPOASA MpoLecca 1 pesynbTaTa peLLeHns MaTeMaTUYecKoii 3agaun;

npeaBuAaeTb TPYAHOCTH, KOTOPbIE MOTFYT BO3HWKHYTb MNPV PELLEHNM 334a4u, BHOCUTL KOPPEKTMBbLI B AATENBHOCTb HA OCHOBE HOBbLIX OOCTOSATENLCTB,
HaneHHbIX OLUMOOK, BbISIB/IEHHbIX TPYAHOCTEMN;



OLiEHVBaTb COOTBETCTBME pe3y/bTaTa [esTe/lbHOCTU MOCTaB/EHHONM LN 1 YCNoBUAM, 06bACHATb NPUUMHBI AOCTVXKEHWS U HELOCTMXKEHUS Lien,
HaxXoAMTb OLLNOKY, aBaTb OLEHKY NPYOOPETEHHOMY OMbITY.

MPEAMETHbDIE PE3YJIbTATDI

PacrnosHaBaTb W3y4YeHHble FeoMeTpuYeckne uUrypbl, OMpeaensTb WX B3aMMHOE PacrofiokeHne, K306paxaTb FeOMeTpUYECKMe (Urypbl,
BbIMO/MIHATbL YEPTEXM MO YCMOBMIO 3adaun. VI3mMepsATb NMHeWHble 1 Yr1oBble BeMYMHbLI. PellaTb 3a4ayunm Ha BblUMCIEHWE A/IMH OTPE3KOB M BEMYMH
YI/I0B.

[Jenatb rpybyto OLEHKY IMHENHbIX W YTNOBbIX BEMUYNH NPEAMETOB B Pea/lbHOW XXM3HW, pasMepoB MPUPOAHbLIX 00bEKTOB. Pasnnyatb pasmepsbl
3TUX 06BLEKTOB MO MOPSLAKY BENMUMHDI.

CTpouTb YepTEXM K FeOMETPUYECKMM 3adaqaMm.

Monb30oBaTbCA MPU3HaKaMWN paBeHCTBa TPEYrobHMKOB, MCMO/b30BaTh NPU3HAKM U CBOMCTBA PaBHOOGEAPEHHbLIX TPEYroNbHUKOB MPY PeLLEHNN
3afau.

MpoBOAUTL NIOFMYECKMNE PACCYXKAEHUS C UCNOMb30BaHNEM FeOMETPUYECKUX TEOPEM.

Monb3oBaTbCA NPU3HAKaMX PaBEHCTBA MPSMOYTOMbHbLIX TPEYrofbHUKOB, CBOWCTBOM MeAMaHbl, NPOBEAEHHONM K rMMoTeHy3e MpsAMOYrofbHOMo
TPeyrosibH1Ka, B peLLeHN FeOMETPUYECKMX 3afau.

Onpegenatb NapanieNlbHOCTb MPAMbIX C MOMOLLBIO YI0B, KOTOpble 06pasyeT € HUMKU cekywasd. OnpefensTb napasnenbHOCTb NPSMbIX C
MOMOLLbH0 pPaBeHCTBa PacCTOSAHWI OT TOUYEK OAHOM NPSIMOI A0 TOYEK APYrov MPsSIMON.

PellaTb 3aja4v Ha KnetyaToin oymare.

MpOBOANTL BbIYUCIEHNS U HAXOAWUTb YMC/IOBbIE U OYKBEHHbIE 3HAYEHUS YI/IOB B FEOMETPUYECKUX 3afadvax C MCMOb30BAHWEM CYMMbI YT/IOB
TPEYronbHUKOB M MHOFOYrOflbHUKOB, CBOWCTB Yr/f0B, 00pa30BaHHbLIX MpW MepeceyeHnn ABYX Mapan/efibHbiX MpAMbIX CeKylleid. Peluatb
npaKTUYecKune 3afa4m Ha HaXoXAeHue Yr/ioB.

BnageTb NOHATMEM reOMETPUYECKOro MecTa TOYeK. YMeTb OnpefensTb OUCCEKTPUCY Yrna U CepefvHHbIA NeprneHauKynsp K OTpe3Ky Kak
reoMeTpUYECcKmne MecTa TOYEK.

dopmynnpoBaTb ONPeAeneHnNs OKPYXXHOCTM W KPyra, Xopasl U AvameTpa OKPYXXHOCTM, MO/b30BaTbCA MX CBOWCTBAMW. YMETb MPUMEHSATb 3TU
CBOICTBA NPV peLleHn 3aau.

BnageTb NOHATMEM OMNMCAHHOW OKO/I0 TPEYTONIbHUKA OKPYXXHOCTU, YMETb HaxoauTb eé LeHTp. Monb30BaThecst (DakTaMm 0 TOM, YTO BUCCEKTPUCHI
YII0B TPEYro/ibHMKa NepeceKkatoTcs B OAHOW TOUKe, M 0 TOM, YTO CepefiMHHbIE NepreHAVKYNSApbl K CTOPOHaM TPeYro/ibHMUKa nepecekatoTcsl B OAHOM
TOUKe.



BnafieTb MOHATMEM KacaTeNbHOW K OKPY>KHOCTW, MOMb30BaThCs TEOPEMOI O MepreHANKYNSPHOCTU KacaTeNbHON 1 paguyca, NPOBeAEHHOrO K
TOUKE KacaHus.

Monb30BaTbCA NPOCTEMLLMMM FEOMETPUYECKUMI HEPABEHCTBAMU, NOHUMATb UX MPAKTUYECKUIA CMbICH.

MpPOBOANTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHMS C MOMOLLbHO LIMPKYNS 1 IMHEAKM.

Pacno3HaBaTb OCHOBHbIE BU/ibl YEThIPEXYTONBHIKOB, VX 3/1EMEHTbI, M0b30BaThCs UX CBOMCTBAMM NPU PELLIEHUN FeOMETPUYECKMX 33aaY.

MPUMEHSITb CBOICTBA TOUKM MEpPeceyeHns MeamaH TpeyronbHuKa (LeHTpa Macc) B peLleHnn 3adaul.

BnageTb NOHATMEM CPEAHEN NMMHUM TPEYroNbHUKA W Tpaneuun, NPUMEHsSTb UX CBOWCTBA MPU PELLEHUN FeoMeTPUYEcKMX 3adad. Monb3oBaThbes
Teopemoit daneca 1 TEOPEMOIA 0 NMPOMOPLMOHANbHbBIX OTPE3KaX, MPUMEHSITb UX NS PELLIEHNS MPAKTUYECKMX 33/au.

MPUMEHSTb NPU3HAKN NOA06OUS TPEYTONbHNKOB B PELLEHWN FeOMETPUYECKIX 3aaY.

Monb3oBaTbCA TEOPEMOit Muharopa 415 peLLeHnst FreOMETPUYECKMX U NPaKTUUecknX 3aaad. CTPOUTb MaTeMaTUUeCKyo MOe/b B MPaKTUYECKUX
3afja4ax, CaMOCTOSITE/IbHO AeNaTb YePTEX M HAXOAMTb COOTBETCTBYHOLLME A/IMHbI.

BnageTb MOHATUSMM CKHYCA, KOCWMHYCa WM TaHreHca OCTPOro yrna NpsMOyrofibHOro TPeyronbHMKa. [onb30BaThCs 3TUMW MOHSTUAMU NS
PeLLeHUs NMPaKTUYECKMX 3aay.

Bbluncnstb  (pa3nnuHbIMKA  crnoco6amun) Nnolafb TPEYyrofbHWKa W MAOWaaM MHOrOYronbHbIX (uryp (nonb3ysick, rae Heo6Xoaumo,
Ka/ibKyNsTOPOM). MPUMEHATbL MOMYYEHHbIE YMEHUS B MPAKTUYECKMX 3aaqax.

BnafeTb MOHATUSIMW BMUCAHHOIO W LEHTPAsIbHOTO Yr/ia, MCMo/b30BaTh TEOPEMbl O BMMCAHHBIX YrAax, Yrnax Mexmy Xopaamu (CEeKyLymmn) u
yrne Mexmiy KacaTe/lbHOl 1 XOpAoii NP PeLLEHNN FeOMETPUYECKUX 3aau.

BnafieTb NOHATMEM OMUCAHHOTO YEThIPEXYTO/NbHIKA, NPUMEHSTb CBOMCTBA OMMCAHHOTO YEThIPEXYTONbHUKA NPY PELLIEHNM 334aY.

MPUMEHSTb MONYYEHHbIE 3HAHWUS HA NPaKTUKe - CTPOUTb MaTemMaTUYecKne Mofenu [N1s 3a4ay peasibHoOl XMU3HM 1 NPOBOAWUTL COOTBETCTBYHOLLVE
BbIUMC/IEHMS C NPYMEHEHMEM NOA0GUS U TPUFOHOMETPUM (NONMb3YSCh, T HEOOX0ANMO, Ka/lbKyNsSTOPOM).

3HaTb TPUrOHOMETPUYECKME (YHKLMM OCTPbIX YI/IOB, HAaXOAUTb C MX MOMOLLbI Pa3MYHbIE 3MEMEHTbI MPSAMOYrofbHOFO TPeYroNbHUKa
(«peLueHmne NpsIMOYTobHbIX TPEYronbHUKOB»). HaxoauTb (C MOMOLLbIO KanbKynsTopa) ANWHbI U YIbl ANs HETaBNNYHbBIX 3HAUEHWIA.

Monb3oBaTbcs (hopMynamu MpUBEAEHUS W OCHOBHbIM TPUTOHOMETPUYECKMM TOXAECTBOM [/11  HAXOXAEHWS1 COOTHOLLEHWUIA Mexay
TPUrOHOMETPUYECKUMMU BENIMUMHAMU.

Mcnonb3oBaTb TEOPEMbl CMHYCOB W KOCMHYCOB [l HAXOXAEHWUS Pas3/IMUHbIX 371EMEHTOB TPEYro/bHMKA («PELUEHUE TPEYrONbHIKOB»),
MPUMEHATb UX MPY PELLEHUM TEOMETPUYECKMX 33/au.



Bnagetb NOHATMAMKW nNpeobpa3oBaHWs MOLO6MS, COOTBETCTBEHHBLIX 3/IEMEHTOB MOLOGHBLIX (uryp. [lonb3oBaTbca CBOMCTBAMW MOA06OUSA
MPOM3BO/bHBIX (UFYP, YMETb BbIMUCAATL A/IMHBI U HAXOAUTbL YI/bl Y NOA06HbLIX (Uryp. MNpuMeHsATb CBOMCTBa MOLOOWSA B MPaKTUYECKUX 3afadax.
YMeTb NpUBOAUTL NpUMepPbI MOLO6GHBIX (Uryp B OKpPYXKatoLLEeM Mupe.

Monb30oBaTbCcA TeOpeMamy 0 NPOM3BEEHUI OTPE3KOB XOPA, O MPOM3BEAEHNN OTPE3KOB CEKYLUMX, O KBaapaTe KacaTe/bHOM.

Monb3oBaTbCA BEKTOPaMK, NMOHUMATb MX FeOMETPUYECKUIA U PU3NYECKNIA CMbICA, NPUMEHSATb MX B PELUEHUU TeOMETPUYECKUX U (DU3NYECKMX
3aay. MpuMeHATb CKansapHOe NPoun3BefeHre BEKTOPOB A/11 HAXOXAEHWS AJINH U YT/I0B.

Monb3oBaTbCA METOAOM KOOPAMHAT Ha NIOCKOCTW, NPUMEHSATb €ro B PELUEHNM FTeOMETPUYECKUX U MPAKTUYECKMX 3a/ay.

BnageTb MOHATMAMM MNPaBUIbHOTO MHOFOYTOMbHUKA, [A/IMHBI OKPY>KHOCTW, [A/IMHbI AYT OKPY>KHOCTU W pafnaHHON Mepbl yrna, YMeTb
BbIUMCNATL NIOLWAAb Kpyra 1 ero yacteid. MpuMeHsTb NoNyYeHHbIe YMEHMS B MPaKTUYECKNX 3adaqax.

HaxoanTb ocu (Mnn LEeHTPbI) CUMMETPUKN (UrYp, NPUMEHATD ABMXXEHUA MIOCKOCTU B NPOCTEMALLINX CyYasiX.

MpUMEHATbL NONYYEHHbIE 3HAHWA Ha NPaKTUKe - CTPOUTbL MaTeMaTUyeckue MOAeNu A5 3afay peasibHOM XXU3HWN 1 NPOBOAUTL COOTBETCTBYHOLLME
BbIYMC/IEHMS C MPUMEHEHNEM NOA0OMA 1 TPUTOHOMETPUYECKMX PYHKUMIA (MONb3YACh, FAe HEOOXO0AMMO, KaNlbKyNATOPOM).

BocnntaTenbHble Lenn Ha ypokax MaTeMaTuKn B COOTBETCTBMM € Nporpammoin sBocnntaHna MAOY LU kosnbl Ne132

1 dopmupoBaHMe yMeHMEe NPOSIBAATL MNONOXMUTENbHOE OTHOLLEHWE K YPOKaM FreoMeTpui;

(hopMmMpoBaHME aBCTPAKTHOrO MbILMEHUS, Pa3BUTKE Y YYallMXC TPaMOTHOW YCTHOW M MUCbMEHHOM peun; BOCMMTaHWE aKKYpPaTHOCTM,
HACTOWYMBOCTM U OPraHW30BaHHOCTU MPY MOCTPOEHWM TEOMETPUYUECKUX UEpTEXEl; (hopMMpOBaHME WHTEPECa K W3YUYEHWH0 TeMbl U KenaHus
MPUMEHSATb NPUOGPETEHHBIE 3HAHWS 1 YMEHWS; OPMUPOBaHME YMEHUS (hOPMYIMPOBaTb COGCTBEHHOE MHEHNE;

(hopmMmMpoBaHMe NOHUMaHKS HEOBXOAMMOCTI 06Pa30BaHUS!, BbIPAXKEHHON B Npeo6iafaHn yuebHO-No3HaBaTeNbHbIX MOTMBOB

2. GOpMUPOBaHME MATEMATMUECKOTO CTUS MbILLMEHUS, BKIKOUAOWIErO B Ce6s1 UHAYKLUMIO W AeAyKUMiO, 0606LLEHNE U KOHKPETU3AUWMIO, aHaiu3 u
CUHTE3, KnacCutMKaumMio U cucTeMaTv3aumio, abCTparMpoBaHMe W aHasorvio; MPUOBPETEHVE HaBbIKOB UETKOrO BbIMOMHEHUS MaTEMaTUUYECKUX
3anuceit; BOCMUTaHME TBOPUECKOrO CTWMS MbILLMIEHWS, BK/OYAIOLLEro B cebs coo6pasnTenbHOCTb, HabMAaTelbHOCTb, XOPOLLYH MaMsiTh, OCTPbI
rnasomep, haHTasuo, BHUMATEIbHOCT;

BOCMMTaHWe MPMBbLIYKMA K CaMOMPOBEPKE, MOAUMHEHMSI CBOMX [AEMCTBWIA MOCTaBNEHHOW 3adade, [0BeAEHVS1 HauaToi PaboThbl A0 KOHLA; pa3BUTHE
Mo3HaBaTelbHOro MHTEPeca K MaTeMaTMKe.

3. dopMUpPOBaHME Y YUaLLIMXCS NPeACTaB/IEHNs O FEOMETPUM KaK YacTyh 06LLEYEN0BEYECKON KYNbTYpbI;



BOCHHO-TIATPUOTHYECKOE BOCITUTAHNE YHALTUXCS: COOOIIEHNE UCTOPUYECKHUX JAHHBIX, MOKA3BIBAIOLINX POJIb YUEHBIX — MATEMATHKOB B YKPEIJICHUU
OOOpPOHHOW MOILIM Hamed CTpaHbl, (HOPMUPOBAHHUS YMEHHs IUIAHUPOBAaTb CBOM JEHCTBUSI B COOTBETCTBUM C Y4e€OHBIM 3aJaHuEM; BKJAJ
OTE€YECTBEHHBIX YYEHBIX B pa3BUTHE TIeOMeTpuH;, (OPMHUPOBAHHE YMEHHs padOTaTh B KOJUIGKTHBE W HAaXOAUTb COTJIACOBAHHBIE PEINEHUS,
(bopmMupoBaHHE YMEHHSI IPEACTABIATE PE3yJIbTAT CBOCH EATENbHOCTHY,

¢dbopMupoBaHHE HHTEPECA K U3YUSHHUIO TEMBI U JKEJIaHUs MPUMEHSATh MPUOOPETEHHbIE 3HAHUS U YMEHUS

4. @opMHpPOBaHNE HABBIKOB CAMOCTOSITEIIBHON paloThl, aHanmu3a CBOEH padoThL, (POpMHUPOBAHHE LIENIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKU M OOINECTBEHHOHW MpPAaKTUKH, (HOPMHUPOBAHUE YMEHHUs] KOHTPOJIUPOBATH IMPOLECC CBOCH MAaTeMaTHYECKON
IeaTeNbHOCTH; (POPMHUPOBAHHIE OTBETCTBEHHOI'O OTHOLICHHUS K TIOJYYEHHIO HOBOH HH(OPMALIMH, TOTOBHOCTh K CAMOPA3BUTHIO U CAMOOOPA30BAHHIO HA
OCHOBE MOTHBALIMHU K OOYYEHHUIO U NMO3HAHMIO, (OPMUPOBAHUE MPEICTABIEHHIS O MATEMATUIECKOH HayKe Kak cepe MaTeMaTHIeCKON AATEIbHOCTH, O
€€ 3HaYMMOCTH JI Pa3BUTHUS LUBUIIN3ALIUY,

5. ®@opMHUpOBaHHE OTBETCTBEHHOIO OTHOUIEHUS] K YYE€HHUIO, Pa3BUTHE HACTOMYMBOCTHM B AOCTHXKEHHUH IIOCTABJICHHON LENH, MOJOXKUTEIbHAs
aJleKBaTHasl CaMOOLIEHKA Ha OCHOBE 3aJ[aHHBIX KPUTEPHUEB YCIIEIIHON y4eOHOH AesTeNnbHOCTH; (POPMUPOBAHUE YMEHHsI OPUEHTHPOBATHCS HA aHAJIN3
COOTBETCTBUS PE3yJIbTATOB TpeOOBaHMS KOHKPETHON yueOHOM! 3a7auu;, Pa3BUTHE HACTOWYMBOCTH B JOCTIDKEHUH MOCTABICHHON LS.

6. @opMHpPOBaHNE TOTOBHOCTH K CAaMOPa3BUTHIO U CaMOOOpa30oBaHUIO;, (POPMUPOBAHHE HABBIKOB COTPYIHHYECTBA B PA3HBIX yUEOHBIX CHUTYaLUsX.
dopmMupoBaHHE MOHMMAHHUS HEOOXOAMMOCTH OOpa30BaHHUs, BBIPAKEHHOH B mpeodiagaHuM y4eOHO-NO3HABATENbHBIX MOTHBOB M IPENNOYTEHHU
COLIMAJIBHOTO crocoda OLEHKH 3HAHUH, (POPMHUPOBAHNE HHTEPECA K HOBOMY Y4€OHOMY MaTepHuay;

(dopMHupOBaHHUE MATEMATHYECKOW UHTYHLIHH.

Ka.neﬂz(apﬂo TEMATHYECCKOC IJIAHHPOBAHUE 110 Tr€OMETPHUHA 9 kaacca

Ne Tema ypoxa OcHoBHbBIE BUBI 1eITeJIbHOCTH
ypoKa
I'nasa IX. BexTopsi (8 uacos)
1. | 1 | ITonsitue BexTOpa. DopMyTUPOBATH OTIPENEIICHUS U HILTFOCTPUPOBATH TOHATHS
BEKTOpa
2. | 2 | PaBeHcTBO BekTOpOB. OTKJIaAbIBAHNE BEKTOPA OT JAHHON TOUKU. DopMyTUPOBATH OTIPENEIICHUS U HILTFOCTPUPOBATH TOHATHS

BEKTOpa, €T0 AJUHBL, KOJUIMHCAPHBIX U PABHLIX BEKTOPOB,




CymMa 1ByX BEKTOPOB. 3aKOHBI CJI0KeHUsI BeKTopoB. [IpaBuno
napajenorpaMma.

@opMyIHPOBATh BBEACHUE MOHITUH U JEUCTBUIN, CBSI3aHHBIX C
BEKTOPaMH, COOTBETCTBYOLINUMHU MPUMEPAMH, OTHOCSIINUMUCS K
(U3MUECKUM BEKTOPHBIM BETMYUHAM

CYMMa HECKOJIBKHUX BCKTOPOB.

@opMyNIHPOBATH BBEACHUE MOHITUH U JEHCTBUH, CBA3aHHBIX C
BEKTOPaMH, COOTBETCTBYOLIUMHU MPUMEPAMH, OTHOCSIINUMUCSA K
(bU3MYECKUM BEKTOPHBIM BEJTHUUHAM,

Brruntanue BEKTOPOB.

@opMyNIHpPOBATH BBEACHUE MOHITUH U NEHCTBUH, CBA3aHHBIX C
BEKTOPaMH, COOTBETCTBYOLIUMH MIPUMEPAMH, OTHOCSIIUMUCSA K
(U3MYECKHM BEKTOPHBIM BEJIMUHNHAM,

IIponssenenue BekTOpa HA YUCTIO.

@OopMyIHPOBATE ONPENEICHUS U WILTIOCTPUPOBATH MOHATHS
BEKTOPA, €ro AJUHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB,
MOTHUBUPOBATH BBEACHNUE MOHATUN U IEUCTBUI, CBA3AHHBIX C
BEKTOPaMH, COOTBETCTBYOLIUMHU MIPUMEPAMH, OTHOCSIIUMUCSA K
(hU3MUECKHM BEKTOPHBIM BEJIMUHNHAM,

IIpuMeHeHne BEKTOPOB K PELISHUIO 3a/a4.

IIpuMeHsTs BEKTOPBI U AEHCTBUS HaJl HUMHU NIPU PELIEHUN
F€OMETPUYECKHX 33734

Cpeanm JIMHUSA Tpanneuuu

IIpuMeHsTh BEKTOPBI U AEHCTBUS HaJl HUMHU NIPU PELIEHUU
F€OMETPUYECKHX 3a7a4

I'nasa X. Metoa xoopaunat (10 yacos)

PaznokeHne BeKTOpa MO ABYM HEKOJJIMHEAPHBIM BEKTOPAM

OOBSICHATD U HUJUTFOCTPUPOBATH TOHATHUS PA3JIOKECHUEC BEKTOPA
MO ABYM HEKOJUIMHCAPHBIM BCKTOPaM

10.

Koopaunate! BekTOpa

OOBACHATH U WILTFOCTPUPOBATH TOHATHSI MPSIMOYTOJIBHOMN
CHUCTEMBI KOOPAWHAT, KOOPAUHAT TOUYKU U KOOPAUHAT BEKTOPA

11.

CBs13b MECXKAY KOOpAWHAaTaMH1 BEKTOPA U KOOpAUHATAMU €ro Havaja U

KOHILIA.

OOBACHATD U WILTFOCTPUPOBATD MOHATHS KOOPAHHAT TOUKH U
KOOPAHMHAT BEKTOPA; BbIBOJUTH U UCIIONIBb30BATh IPU PELIEHUN
3ana4 (OpMyJIbl KOOPIAUHAT CEPEANHBI OTPE3Ka, JITMHBI BEKTOPA,
PacCTOSIHUSL MEXAY ABYMs TOUKaMH, YPABHEHUs OKPYXKHOCTH U
psIMOI

12.

IIpocreiimue 3ana4n B KOOPAUHATAX.

BrIBOAUTH M HCTIONIB30BAT MIPH PEIIEHUH 33124 (HOPMYJIbI




KOOpAUHAT CEPCANHDBI OTPE3KA, NJIUHBI BEKTOpPA, PAaCCTOAHUA
MECXKAY ABYyMS TOUKaMH

13.

ypaBHeHI/Ie JIMHHUH Ha IIJIOCKOCTH

OOBACHATD U WILTFOCTPUPOBATH YPABHEHUS JINHUH HA TUIOCKOCTH

14.

YpaBHEHHE OKPY>KHOCTHU

OOBACHATD U WILTFOCTPUPOBATD TIOHATHS YPABHEHHS
OKPY>KHOCTHU

15.

YpaBHeHHe NpsAMON

OOBACHATD U WILTFOCTPUPOBATD MOHATHUS YPABHEHHS MPSIMOI

16.

Pemenue 3amau

OOBACHATD U WILTFOCTPUPOBATH MOHATHS MPSMOYTOJIBHON
CHUCTEMBI KOOPAMHAT, KOOPAUHAT TOUYKU U KOOPAUHAT BEKTOPA,
BBIBOAMTD U MCIOJB30BATh MPU PELICHUH 3a1a4 (POPMYJIbI
KOOPJHMHAT CepeANHbI OTPE3KA, JUIMHBI BEKTOPA, PACCTOSHUSA
MEXKAY ABYMsI TOUKaMH, YPABHEHUS] OKPYKHOCTHU U NPSMOUN

17.

Pemenue 3amau

OOBACHATD U WILTFOCTPUPOBATH MOHATHS MPSIMOYTOJIBHON
CHUCTEMBI KOOPAWHAT, KOOPAUHAT TOUKU U KOOPAUHAT BEKTOPA,
BBIBOAMTD U MCIIOJIB30BATh MPU PELICHUH 3a1a4 (POPMYJIbI
KOOPJHMHAT CepeANHbI OTPE3KA, JUIMHBI BEKTOPA, PACCTOSHUSA
MEXKAY ABYMsI TOUKaMH, YPABHEHUs] OKPY>KHOCTHU U NPSMON

18.

10

Koumponwvnan paboma Nel " Bexmopwvr. Memoo koopounam"'

anmnecsl MPUMCHSAROT MOJYUCHHBIC 3HAHWA NI PEIICHUA
3agady.

I'naBa XI. CooTHomeHHs1 MeXAY CTOPOHAMM H YIJIaMH TpeyroJbHuka. CkajnsipHoe npousseaeHue BekTopos (11 yacos)

19.

CuHyc, KOCHHYC, TAHT€HC.

DopMyIUpPOBATh U WITKOCTPUPOBATH ONPEAEIICHNs CUHYCA,
KOCHHYCa, TAHIeHCca U KoTaHreHca yrios ot 0 o 180°;

20.

OcCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. POPMyJIbl IPUBEEHUS.

DopMyIUpPOBATh U WITKOCTPUPOBATH ONPEAEIICHNs CUHYCA,
KOCHHYCa, TAHIeHca U KoTaHreHca yrios ot 0 o 180°;
BBIBOANTH OCHOBHOE TPUTOHOMETPHUUECKOE TOKAECTBO U Pop-
MYJIbl IPUBEACHUS,

21.

cI)OpMy.]'IbI AJI BBIYUCJIICHUA KOOPAWHAT TOYKH.

DopmyupoBaTh (OPMYIIBI 1JIs1 BBIYUCICHUS KOOPIUHAT TOYKH

22.

Teopema 0 IO TPEYTOJbHUKA.

DopmynupoBaTh POPMYIIBI ISl BHIMUCIEHUS TUIOLIATN
TPEYTOJIbHUKA.

23.

Teopema cuHyCOB.

cI)OpMy.]'II/IpOBaTb " JOKa3bIBATH TCOPEMBI CUHYCOB U IIPUMCHSATDH




VX IIPU PELIEHUH TPEYTrOJIbHUKOB;

24.

Teopema kocCHHYCOB.

DopMyIUpPOBaTh U OKA3BIBATE TEOPEMBI KOCUHYCOB U
MIPUMEHATh UX NIPU PELICHUH TPEYTOJIbHUKOB;

25.

Pemennie TpeyrojapHUKOB.

DopMyIMPOBATh U JOKA3BIBATE TEOPEMBI CHHYCOB U KOCHUHYCOB,
NPUMEHSTh UX MIPU PELICHUN TPEYTOIBHUKOB; OOBSCHATD, KaK
UCTIONB3YIOTCS] TPUTOHOMETPHUECKHE (POPMYJIIBI B

HU3MEPUTECIIbHBIX pa60TaX Ha MECTHOCTHU,

26.

VYron mexay sekropamu. CkalsipHOE POU3BEIEHHUE BEKTOPOB.

DopMyTUPOBATH OMPENENICHUS YIIa MEXKIY BEKTOPAMU U
CKaJIIPHOTO MPOU3BENIEHHUS] BEKTOPOB; BBIBOIUTD (hOPMYITY
CKaJISIPHOTO TIPOU3BENIEHUS Yepe3 KOOPAUHATH BEKTOPOB,;
bopmynupoBaTh 1 0OOCHOBBIBATH YTBEPKIEHHUE O CBOHCTBAX
CKaJISIPHOTO MPOM3BENCHUS, HCIIOJIb30BATh CKAJSIPHOE
MPOU3BEICHNUE BEKTOPOB MIPH PEIISHUH 3a1a4

27.

CxkanspHoe nmpousBeneHue B koopauHatax. CBoiCTBa CKaIsIpPHOTrO
MPOU3BCACHUA BEKTOPOB

DopMyTUPOBATEH ONMPENENICHUS YIia MEXIy BEKTOPAMHU U
CKaJIIPHOTO MPOU3BENIEHHUST BEKTOPOB; BBIBOIUTD (hOPMYITY
CKaJISIPHOTO MTPOU3BENIEHUS Yepe3 KOOPANHATHI BEKTOPOB,;
bopmynupoBaTh 1 0OOCHOBBIBATH YTBEPKIEHHUE O CBOHCTBAX
CKaJISIPHOTO MIPOM3BEIEHUS, HCITOJIb30BATh CKAJSIPHOE
MPOU3BENCHNE BEKTOPOB MPH PEIIEHUH 33424

28.

10

Pemenue 3amau

Pewenue 3anau no teme « COOTHOLIEHHUS] MEXKAY CTOPOHAMHU U
yriamMu TpeyroibHuka. CkanspHOe IPOU3BeIeHHE BEKTOPOB»

29.

11

Koumponwvnan paboma Ne2 «Coomnoutenus mexncoy cmoponamu u
yenamu mpeyzoivuura. CKaisaproe npouseedenue 6eKmopos»

anmnecsl MPUMEHSAROT MMOJYUCHHBIC 3HAHWA NI PEIICHUA
3anaady.

I'nasa XII. Inuna oxkpy:kHOCTH U miomaab Kkpyra (12 gacos)

30.

IIpaBunbHbBINi MHOTOYrojabHUK. OKpyKHOCTb, ONHUCaHHAs! OKOJIO
MPaBUIIBHOTO MHOTOYTOJIbHUKA.

DopMyIMpPOBATH ONPENeIEHHE NPABUIIBHOIO MHOTOYTOJIbHUKA,
(bOopMyIHPOBATH U TOKA3BIBATH TEOPEMBI 00 OKPYIKHOCTSIX,
OMMCAHHOM OKOJIO MPABUJIBHOIO MHOIOYTOJIbHUKA M BIIUCAHHOMN
B HEro; MPUMEHSTh 3TH (POPMYJIBI TPH PELISHUHU 3a1a4

31.

Opr}KHOCTbj BIITMCAHHAsA B HpaBI/IHbeIfI MHOT'OYT'OJIbHUK

DopMyIUpPOBATh ONPENEIEHUE NPABUIBHOIO MHOIOYTOJIbHUKA,




(bopMyTHPOBATH U JOKA3BIBATH TEOPEMbI 00 OKPYIKHOCTSIX,

OIMMCAaHHOM OKOJIO MPaBUJIIbHOTO MHOTI'OYTI'OJIbHUKA U BITMCAHHOM

B HEro
32. |3 | ©opmyJisl 1uisl BBIYUCIEHHS TUIOLIAN MPABIIIBHOTO MHOTOYTOJIbHHKA, | BEIBOIUTE M HCTIOIB30BATH (POPMYIIBI ISl BBIYUCIICHUS
€ro CTOPOHBI U pafnyca BIIMCAHHON OKPYXHOCTH MJIOLAU MPABUIBHOTO MHOTOYI'OJIBHUKA, €r0 CTOPOHBI U
paauyca BIMCAHHOW OKPY>KHOCTH,
33. ITocTpoeHnne npaBUIbHBIX MHOTOYTOJIbHUKOB. PeraTe 3a1aun Ha MOCTPOEHHUE NMPABUIIbHBIX MHOTOYT'OJIbHUKOB;
34.| 5 | JlnuHa OKPY>KHOCTH. OOBACHATD MOHATHUS UTMHBI OKPY>KHOCTH U TUIOLIAN KPYyTa,
35. ITnomane xkpyra. Ilnomans kKpyrosoro cekropa. BeiBomuTE OpMYIIBEI 1151 BBIMUCIIEHHS! JJTMHBI OKPYKHOCTH H
IJIMHBI IyTH, IUIOWAAN KPyra U IUIOAaAu KPyroBOro CEKTopa,
NPUMEHSTh 3TH (POPMYJIBI IPU PELICHUH 33124
36. | 7 | Pemenue 3anau no teme «Ilnomane xpyra» Pemarot 3amaun no teme «IInomane xpyra»
37. | 8 | Pemenue 3ana4d no teme «Ilnomane kpyra» Pemarot 3agaun no teme «IInomane xpyra»
38.| 9 | Pemenue 3agau o reMe «OKpy>KHOCTb, BIIMCAHHAsl B IPaBUJIbHbBIN Pewarot 3anaun no reme « OKpyKHOCTb, BIUCAHHAsS B
MHOTOYT'OJIbHUK» IIPaBUJIbHBIN MHOTOYTOJIBHUK»
39. | 10 | Pemenne 3agau no teme «OKpy>KHOCTb, OITUCAHHAsI OKOJIO Pewarot 3anaun no reme « OKpyKHOCTb, BIUCAHHAS B
MPaBUJIBHOTO MHOTOYTOJIbHUKAY. MIPaBUJIbHBIN MHOTOYTOJIBHUK»
40. | 11 | Pemenue 3anau no reme «P@opmyibl A BBIUUCICHUS TUIOINAAN Pewarot 3anaun no reme « OKpyKHOCTb, BIIUCAHHAS B
MPaBUJIBHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U painyca BIMCAHHONY | MPaBUJIbHBIH MHOTOYTOJIbHUK
41. | 12 | Konmpoavnas paboma Ne3 "/[nuna okpysicnocmu u niowaos VYyainuecss IpUMEHSIOT MOJyUYEeHHbIE 3HAHUS JIs1 pEeLIeHUs]
Kkpyea" 3a4ad.
I'nasa XIII. /Ipu:kerus (8 uacos)
42. | 1 | OToOpakeHHe TIOCKOCTH Ha ceOsl. OOBACHATB, YTO Takoe OTOOpaKEHUE TIOCKOCTH Ha cedst U B
KAaKOM CJIy4ae OHO Ha3bIBAETCs JBM)KEHHEM ILIOCKOCTH, YTO
TaKoe 0CeBasi CAMMETPHs], LICHTPAJIbHasi CHMMETPHUs
43.| 2 | IlonsiTue ABUKEHUS. OOBACHATB, YTO Takoe OTOOpakEHUE IIOCKOCTH Ha cedst U B
KAaKOM CJIy4ae OHO Ha3bIBAETCS JBHXKEHHEM ILIOCKOCTH,
44. | 3 | Pewnenue 3ama4 PemraroT 3aga4uu Ha IBM>KEHHE




45.

ITapannenbHbIi IEPEHOC

OOBSICHSITH, YTO TAKOE MAPAJICbHBIN MepeHoC; 0OOCHOBBIBATS,
YTO 3TH OTOOPAKEHUS SBJISTFOTCS IBHKCHHUSIMH,

46.

ITosopor

OOBSICHSITH, YTO TAKOE MOBOPOT; 0OOCHOBBIBATD, YTO 3TU
OTOOPaXKEHWUSI SIBJISTFOTCS IBHXKEHUSIMH,

47.

Pemenue 3amau

OOBSICHATD, KAKOBA CBSI3b MEXKIY ABIDKEHUSIMH U HAJIOXKEHUSIMU,
WJUTIOCTPUPOBATh OCHOBHBIE BUABI ABUKEHUN, B TOM YHCIIE C
MOMOILBIO KOMIBIOTEPHBIX MPOrPAMM

48.

Pemenue 3amau

OOBSICHATD, KAKOBA CBSI3b MEXKIY ABIDKEHUSIMH U HAJIOXKEHUSIMU,
WJUTIOCTPUPOBATh OCHOBHBIE BUABI ABUKEHUMN, B TOM YHCJIE C
MOMOILBIO KOMIIBIOTEPHBIX MPOrPAMM

49.

Koumponwvnan paboma Ne4 " [Jeusicenun”

anmnecsl NMPUMCHSAROT MMOJYUCHHBIC 3HAHUA NI PELICHUA
3anaady.

I'nasa XIV. HauanbHble cBeaeHust u3 crepeomeTpuu (8 yacos)

50.

IIpenmer crepeomerpun. MHOrorpaHHUK

OOBSICHSITH, YTO TAKOE MHOTOTPAHHUK, €0 rpaHu, péopa,
BEPLUUHBL, TUArOHAJIN, KaKOH MHOTOTPaHHUK HA3bIBACTCS
BBIMYKJIbIM,

51.

IIpusma

OOBSICHSITH, YTO TAKOE N-yTOJIbHAS PU3MA, €€ OCHOBAHMSI,
OoKkoBBIE TpaHU U OOKOBBIE PEOpPA, Kakas MPHU3Ma Ha3bIBAETCS
MPSIMON U Kakasi HAKJIOHHOM, UYTO TaKO€ BbICOTA MPU3MBI

52.

[Mapannenenunen. O0bvem Tena. CBOWCTBA MPSIMOYTOJIIBHOTO
napaJuleienunena

OOBsACHSTH KaKasi IPH3Ma Ha3bIBAETCS MapaljIeNICITUIEeOM 1
KaKOH mapauieNenumel Ha3bIBA€TCs MPSIMOYTOJIbHBIM,
dbopmyupoBaTh 1 0OOCHOBBIBATH YTBEPIKIECHUS O CBOHCTBE
IUaroHajel napajiesienunena U O KBaapare TuaroHaIu
NPSIMOYTOJIBHOTO Mapajuiesienumnena;, OObsICHATD, YTO TaAKOe
00BEM MHOTOIPAaHHHKA;, BHIBOIUTH (C MIOMOIIIBIO TPUHITHIIA
Kasanbepu) popmyny odbémMa npsMOYTroJIbLHOTO Hapaieienu
nena,;

53.

IIupamuna

OOBACHATD, YTO TAKOE NMPHU3MA, YTO TAKOE OCHOBAHHE, BEPIINHA,
OokoBBIE TpaHu, OOKOBBIE pEOpa U BBICOTA TUPAMHUIIbI, KaKast




UpaMU/Ia Ha3bIBAETCS MPABUIIBHOM, YTO Takoe arnodema
NPaBUIIBHON MUPaMHUIBI, TPUBOAUTH HOPMYITy 00BEMA
MUPaMUJBI,

54.

Hunuunp

OOBACHSTH, KAKOH MHOTOTPaHHUK HA3bIBAETCS MUPAMHUIOMN, YTO
TaKOe OCHOBAHUE, BepIInHA, OOKOBBIE TpaHu, OOKOBBIE pEOpa 1
BBICOTA MMUPAMH/IBI, KaKasi TUPAMU/Ia Ha3bIBAETCSI IPABHIILHOM,
YTO Takoe anodema NpaBUIbHON MUPAMUIbI, TPHBOIUTH
bopmyty 00BEMa MUPAMHUIBL,

55.

Konyc

OOBACHATH, KAKOE TEJIO Ha 3bIBACTCS LIFNIMHAPOM, UTO TAKOE €T0
OCb, BBICOTA, OCHOBAHUSI, paguyc, OOKOBasi IOBEPXHOCTB,
oOpasyromme, OOKOBOH MOBEPXHOCTH, KAKMMHU (PopMyaMu
BBIPAKAIOTCS] OOBEM U IIOIAab OOKOBOH MOBEPXHOCTH
LWINHADA,

56.

Cdepa u map

OOBSICHSITH, KaKasi TOBEPXHOCTh HAa3bIBAETCS CHEPO U KaKoe
TEJIO HAa3bIBAETCA [IAPOM, YTO TAKOE PAINYC U AHAMETP Chephl
(mwapa), kKakuMu (GOPMYJIAMH BBIPAKAIOTCS OOBEM IIapa u
miomanb chepsr,

57.

Pemenue 3amau

Pemaror 3amaun

00 akcuomax nianumerpuu (2 yaca)

58.

006 akcnoMax MiIaHUMETPUU

3HAKOMJIEHHE C CUCTEMOI aKCHOM, TOJIO’KEHHBIX B OCHOBY
U3y4YeHUs Kypca reoMeTpruH, GOPMHUPOBAHUE TIPENCTABIEHHS 00
aKCHUOMAaTHUYECKOM MOCTPOEHUHU T€OMETPUH.

59.

HexoTopsle cBeneHust 0 pa3BUTUU F€OMETPUU

DopMHpOBaHUE MPENCTaBIEHUs] 00 OCHOBHBIX 3Talax pa3BUTHS
re€OMETPUHU, PACCMOTPEHNUE FEOMETPUH B HCTOPUIECKOM
Pa3BUTUH HAyKU

[oBTOpenue (9 yacon)

60.

Pewenue 3anau no teme «BexTopb»

Pemaror 3amaun

61.

Pemenne 3amad mo teme ((CKaJ'IﬂpHOG MPOU3BCACHUEC BEKTOPOB»

Pemaror 3amaun

62.

Pemenne 3aaa4 no teme «/{nuHa OKpy»KHOCTH M IUIOINAAb Kpyra»

Pemaror 3amaun




63. | 4 | Utorosast KOHTpOJbHAS paboTa Yyaimuecs: IpUMEHSIOT MOJTyYeHHbIE 3HAHUS TSl PEIICHHUS
3a7a4.

64.| 5 | Pemenue 3amau u3 otkpeiroro danka OI'D Pemaror 3amaun u3 otkpeiroro 6anka OI'D

65.| 6 | Pemenue 3ama4d u3 oTkpeiToro danka OI'D Pemarot 3amaun u3 otkpeiroro Oanka OI'D

66. | 7 | Pemenue 3ama4d u3 oTkpeiToro danka OI'D Pemarot 3amaun u3 otkpeiroro Oanka OI'D

67. | 8 | Pemenue 3ana4d u3 oTkpeiToro danka OI'D Pemarot 3amaun u3 otkpeiroro Oanka OI'D

68.| 9 | Pemenue 3ama4d u3 oTkpeiToro Odanka OI'D Pemarot 3amaun u3 otkpeiroro Oanka OI'D




