MnaHupyeMble pe3ynbTaTbl OCBOEHUA y4eGHOro npegmeTa
1. JIMYHOCTHbIe pe3ynbTaTbl OCBOEHUSI NPOrpaMMbl:

e  MCMOMb30BaTb NPUOBPETEHHbIE 3HAHUSI U YMEHUS B NPaKTUYECKON AeSTENBHOCTU U
NMOBCEAHEBHOW XXU3HW A1 MOAENMPOBaHNSA NPAKTUYECKMX CUTYaUMI 1 UCCreaoBaHus
MOCTPOEHHbIX MOAENEN C UCTIONb30BaHNEM annapara reomeTpum

e dopMMpoBaHME OTBETCTBEHHOIO OTHOLLEHWNS K YYEHWNIO, TOTOBHOCTM U CMOCOOHOCTM
00yyaroLLMXCs K cCaMopasBUTUIO U CaMO0bpa3oBaHNO HA OCHOBE MOTUBALIMUN K OBYYEHNIO 1
Nno3HaHuo, BbIGOPY AanbHenwero obpasoBaHmsa Ha 6ase OPUEHTUPOBKN B MUPE npodoeccui
1 NpodeccrmoHanbHbIX NpeanoYTeHNin, 0CO3HAHHOMY NOCTPOEHMUIO MHANBUAYANbHOM
o6pa3oBaTeNbHON TPAEKTOPUN C YHETOM YCTOMYMBLIX NO3HABATENbHLIX MHTEPECOB

*  POPMMUPOBAHHE LIENOCTHOTO MMPOBO33PEHMSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pas3BUTUA HaYKW N OBLLECTBEHHOW NPaKTUKM

e (hbopMUpPOBaHNE KOMMYHMKATUBHOW KOMMETEHTHOCTU B OOLLEHNM N COTPYAHNYECTBE CO
CBEpPCTHUKaMU, CTapLUMMK U MIaalMmMmn B obpasoBaTteibHON, 06LLIECTBEHHO NMOME3HOMN,
y4yebHo-MccnenoBaTernbCKOM, TBOPYECKOWN M APYrUX BUAAX AeATEeNbHOCTU

e YMeHMVe SICHO, TOYHO, FPaMOTHO M3naraTb CBOW MbICIIY B YCTHOM 1 NMUCbMEHHOWN peyn,
MOHMMaTb CMbICI NOCTaBMEHHON 3afa4u, BbiCTpanBaTh aprymMeHTaumo, NpuBoanTb
npUMepbl U KOHTPMIPUMEPSI

e  KPUTUYHOCTb MbILLNEHUS, YMEHMNE pacno3HaBaTh NOMMYECKM HEKOPPEKTHbIE BbICKa3blBaHUS,
oTnMyaTh runoTesy oT akTa

e KpeaTMBHOCTb MbILUIIEHUA, UHMUKWATUBY, HAaXo44YMBOCTb, aKTUBHOCTb NPU peLleHnn
reoMmeTpunu4eckmnx sagad

e YMEHMe KOHTpOoInpoBaTb NpoLUeCcC U pe3ynbTaT yqe6H0|7| MaTemMaTU4eCKon OeaTenbHOCTH

e  CMOCOBHOCTb K 3MOLMOHANbLHOMY BOCMPUSATUIO MaTeMaTU4eCKnx o6 bEeKTOB, 3adad,
peLueHnin, paccyxageHnin

2) MeTanpegmeTHble pe3ynbTaTbl OCBOEHUSI OCHOBHOW NporpamMmmbl npeacraBfeHbl B
COOTBETCTBMM C NoArpynnaMmum yHuBepcasbHbIX y4eOHbIX JeNCTBUN

Mexn peAMeTHblIe NOHATUA

B 9 knacce Ha YPOKax reoMeTpun, Kak n Ha BCex npegmertax, 6y/:|,eT npoaosnkeHa pa60Ta no
pPa3BUTUO OCHOB YynTaTesIbCKOM KOMNeTeHLun. O6yqar0u_|,|/|ec;| OBITageroT YTeHNeM Kak
CpeacTBOM OCyLleCTBI1EHNA CBOUX OanbHeNLWmnX NiaHoB: npoaoIKEeHUA O6pa3OBaHI/I$| n
CaM006pa3OBaHMﬂ, OCO3HaHHOIo nNiaHMpoBaHUA CBOEro akTyaribHOro n NepcnekTnBHOro Kpyra
YTEeHU4.

Mpwn N3y4eHnn reoMeTpunm oby4aroLmMecs: yCOBEPLUEHCTBYIOT NPUOGpETEHHbIE HABbIKA PaboTbl C
Hdopmaumen 1 NononHaT nx. OHM cmoryT paboTaTb ¢ TekcTamu, NpeobpasoBbiBaTh U
VHTEPNpPeTMpOBaTb COAEpPKaLLyCs B HUX UHCpopMaLuio, B TOM YuCTe:

* CMCTEMaTU3NPOBATb, CONOCTaBNATb, aHaNM3MpoBaTh, 0606LWaTh U MHTEPNPETUPOBaTb
NHGOPMaLMIO, CoAepKaLLytocs B FOTOBbIX MHPOPMaLMOHHbIX 0ObeKTax;

* BbIOENATb MMAaBHYO U N30LITOYHY MHCPOPMALMIO, BLIMOMHATL CMbICIIOBOE CBEPTLIBAHME
BblAeNeHHbIX 0aKTOB, MbICIEN; NPeACTaBNATb MHPOPMALMIO B CKATOW COBECHOW hopme (B BUAE
nriaHa unm Te3ncoB) 1 B HarnsgHO-CMMBOIMYecKon hopme (B Buge Tabnuu, rpadhnyeckmx cxem m
anarpamm, KapT NOHATUN — KOHLIENTyanbHbIX AuarpaMm, ONopHbIX KOHCMEKTOB);

* 3anoJiHATb N OONOJTHATb Ta6J'II/ILI,bI, CXeMbl, onarpamMmmbl, TEKCThI.

B xoge nsyyeHns reomeTpmm obyvaoLmecs yCOBepLIeHCTBYIOT OMNbIT MPOEKTHOM
AeATeNbHOCTU Kak 0cobor chopmbl y4ebHOM paboThl, CNOCOBCTBYIOLLEN BOCMUTAHMIO



CaMOCTOSATENBHOCTU, MHULMATUBHOCTU, OTBETCTBEHHOCTU, NOBLILLEHNIO MOTUBALIUK U
ahbeKkTMBHOCTM Y4ebHOM OeATENBHOCTY; B XO4e peanv3aunm NCXOOHOro 3ambicna Ha
NpaKkTU4YEeCKOM YPOBHE OBNageroT yMeEHNEM BbiOMpaTb afeKBaTHbIE CTOSILLIEN 3adade CPeacTaa,
NPUHUMATbL PELLEHUS, B TOM YMCIE N B CUTyauunax HeonpegeneHHocTn. OHM nony4YaT BO3MOXHOCTb
pa3BWTb CMOCOBHOCTDL K pa3paboTke HECKOSTbKMX BApPMaHTOB PELLEHWNI, K MOUCKY HECTAHOAPTHbIX
peLleHNIA, MOUCKY U OCYLLECTBIIEHNIO HAanbornee NPUEMMIEMOro peLLEHUS.

PerynatuBHble:
e onpederniimp Uenb OEeATEeNbHOCTM Ha YPOKE C MOMOLLbIO YYUTENS N CaMOCTOSTENBHO;
®  YYNTbCSA COBMECTHO C yuutenem obHapyxumBaTtb U ¢hopMyrnupogams y4ebHyo rpobremy,
*  YYUTbCA MAaHuposame y4ebHyo AesaTEeNbHOCTb Ha YPOKeE;

e 8bICKa3bleamb CBOI BEPCUIO, NbITAaTbCs Npegnaratb cnocob e€ npoBepkun (Ha OCHoBE
NPOAYKTMBHLIX 3a4aHN B y4eOHUKe);

e paboTas no NpensioXXeHHOMY MraHy, Uucrnob3o08ames Heobxoammble cpeacTea (y4ebHuK,
KOMMbIOTEP U MHCTPYMEHTHI);

° onpeaenﬂmb YCNeLwHOCTb BbIMOJIHEHUA CBOEIro 3adaHnAa B Anarnore ¢ ydnternem.

CpenctBomM hOpMUPOBAHUS PEFYNSTUBHBIX OENCTBUI CMYXaT TEXHOMNOrMs NpobnemMHoro Auanora
Ha aTane M3y4yeHus HOBOro MaTepuana u TEXHOMOrMs oLeHNBaHUsi 0bpasoBaTefbHbIX AOCTUXKEHWI
(y4eBHbIX ycnexos).

Mo3HaBaTenbHbIE:

e  OPUEHTUPOBATLCH B CBOEN CUCTEME 3HAHWIA: MTOHUMAaMb, YTO HYXXHa AOMNONHUTENbHAS
NHOpMaLUS (3HaHWUA) ANs peLleHns y4eBGHoN 3aaayum B OQUH Luar;

e Oenramp NpeaBapuUTENbHLIR 0MOOP NCTOYHUKOB MHAOPMaLMN AN pelleHns y4ebHom
3agauu;

e [06blBaTb HOBbIE 3HAHUS: HAX0OUMb HEOGXOAMMYHO MHCDOPMaLMIO, KaK B y4ebHUKe, Tak 1 B
NPEANOXEHHBIX YYMTENEM CIIoBapsiX, CPaBOYHUKAX U MHTEPHET-pecypcax;

e [06blBaTb HOBbIE 3HAHUS: U3B/IeKamb UHpOPMaLMIO, MPEACTaBNEHHYIO B pa3HbIX dhopMax
(TekcT, Tabnuua, cxema, UnncTpaums u ap.);

nepepabaTbiBaTb NOMYYEHHYI0 MHGOPMaUNo. Habmodams u

denamb camocTosaATenbHble 8b/80061. CpeacTBOM hOpMUMPOBaHUSA NO3HABATENBHbIX 4ENCTBUN
CNYXXUT y4ebHbI MaTepuan n 3agaHus ydebHuka, obecneunBatroLLme NEPBYHO NIMHUIO PasBUTUS —
YMeHMe 06BACHATbL MUP.

KOMMyHMKaTMBHbIe:

e [JOHOCUTb CBOIO MO3NLMIO 4O APYIUX: 0GhOPMIISIMb CBOK MbICIIb B YCTHOM U NMMCbMEHHOM
peyu (Ha ypoBHe NpeanoXeHust unv HeGonbLIOro TeKCTa);

e CnywaTb U NOHUMaTb peyb Opyaux;

e  BbIPA3UTENbHO YumMame W repeckasbieams TEKCT;

e gcmynamse B Geceny Ha YpoKe U B KU3HU;

e COBMECTHO Joz2o8apusambCsi O NpaBunax obLueHNs 1 NOBEOEHUS B LUKOME N CrieaoBaThb UM;
e YUUTLCSH BbIMOMHSAMb Pa3NNYHbIE PONKM B rpynne (nuaepa, UCMONHUTENS, KpUTKKa).

CpencteomM hopMMPOBaHNSA KOMMYHMKATUBHBLIX AENCTBUN CIyXaT TEXHONOMSA NpobrnemMHoro
ananora (no®yxgarLwmnn n NogeoadALLMIA ANanor), TEXHONOrMs NPOAYKTUBHOMO YTEHUS U
opraHmsauus paboTbl B ManbIx rpynnax.

3) MpeameTHble pe3ynbTaTbl 0CBOEHUSI OCHOBHOW ObOpa3oBaTesfibHOM NporpaMmmabl



BbII'IyCKHl/IK Hay4unTCcAd (,EI,J'IFI NCNonb30BaHNSA B MOBCEOHEBHOM XN3HN 1 0becneveHns

BO3MOXXHOCTM YCMNEeLHOro NpoaormkeHnst obpasoBaHnsa Ha 6a30BOM YPOBHE)
FeomeTpuyeckue urypsbl

e OnepupoBaTb Ha 6a30BOM YpOBHE MOHATUSIMU FrEOMETPUYECKMX ouryp;

e U3BNeEKaTb MHOPMALMIO O FeOMETPUYECKMX churypax, NpeacTaBrieHHYH0 Ha YepTexax B
SIBHOM BUAE;

e MPUMEHATb ANS PELLUEHNs] 3aaay reomeTpruyeckme dakTbl, €CNM YCNOBUS NX MPUMEHEHNS
3ajaHbl B ABHOW hopME;

e pellaTh 3a4a4y Ha HaxoXAeHWe reoMeTPUYECKUX BEMUIMH No obpasLamM Unu anroputMam.
B noBcegHeBHOM XXU3HU U NPU U3yYeHUUN OPYruX NpeaMeToB:

e 1ICMONb30BaTb CBOMCTBA rEOMETPUYECKNX oUryp Ans pellueHns TUMNoBbIX 3aaad,
BO3HMKaOLMX B CUTyaLMSIX MOBCEAHEBHOW XW3HW, 3a4a4 NpakTUYECKOro coaepXKaHus.

Vlsmepel-mn n BblYncneHus

e  BbINOMHATL U3MepeHne AnvH, PacCTOSHUIA, BENUYMH YIIOB, C MOMOLLIO MHCTPYMEHTOB A1s
N3MepeHuin OrVH U YrTIoB;

e [PUMEHATb (*)OpMyJ'IbI nepumeTpa, nnowaan n obbema, nnowaam NOBEPXHOCTU OTAENIbHbIX
MHOrorpaHHMKOB Mnpu BbIMUCIIEHUAX, Korga Bce AaHHble NMEKTCA B YCITOBUN;

e npuMeHsTb TeopeMy lMudaropa, 6a3oBble TPUFOHOMETPUYECKME COOTHOLLEHUS Ans
BbIYMCIIEHNS ANWH, PACCTOSIHWUIA, Nowaaen B NPOCTENLLMX CryYasix.

B noBcegHEeBHOM XXU3HU U NPU U3YyYEeHUUN OPYruX NpeaMeToB:

e BbIYMCISITb PACCTOSIHUS HA MECTHOCTM B CTaHAAPTHbIX CUTyaLusiX, NioLiaan B NPOCTENLLNX
cnyyasx, NPUMeHsITb (POPMYIbl B MPOCTENLLNX CUTYALMSIX B MOBCEAHEBHOM KN3HW.

FeomeTpuyeckune npeobpasoBaHus

e CTpouTb courypy, CUMMETPUYHYIO AaHHOM ourype OTHOCUTENBHO OCU U TOYKM.
B noBceAHEBHOW XU3HWU U NPU U3YyYEeHUN APYrUX NpeaMeToB:

e pacrnos3HaBaTb ABWKEHNE OBGBHEKTOB B OKPYXKatoLLEM MUPE;

e pacno3HaBaTb CUMMETPUYHbIE DUrYPbI B OKPYXKatoLLEM MUpE.
BekTopbl U KOOpAUHATLI HA NNOCKOCTH

° OI'IepI/IpOBaTb Ha 6a3oBoMm YPOBHE NOHATUAMU BEKTOP, CyMMa BEKTOPOB, NnpounsseneHne
BEKTOpa Ha 4ncno, KoopanHaTtbl Ha NMJIOCKOCTU;

e onpeaensite NPUGIMKEHHO KOOPAUHATBI TOUKM MO ee N306paXeHUo Ha KOOPANHATHON
MIOCKOCTH.

B noBceAHEBHOW XU3HU U NpPU U3YYEeHUUN APYrUX NpeaMeToB:

e MCNONb30BaTb BEKTOPbLI ANA peLleHndA I'IpOCTeI7ILIJVIX 3agay Ha onpepgeneHne CKopocTtu
OTHOCUTEJIbHOIo ABUXXEHUA.

MCTOpMﬂ MaTeMaTUuKun

e OnucbiBaTb oTAenbHble BblAalowmnecd pe3ysibTaThbl, NOJfly4eHHble B XO04e pa3BUTuUA
MaTeMaTuKn Kak HayKu;

e 3HaTb NpMMepPbl MaTeEMaTUYECKUX OTKPLITUN U UX aBTOPOB, B CBA3WN C OTEYECTBEHHON U
BCEMUPHON UCTOPUEN;

e [OHMMaTb pPOJfib MateMaTkKn B pa3BUTUN Poccun.



MeToabl MaTemMaTuKm

e BbiGupaTth NoaxoasLLmin N3ydeHHbI MeToq ANs pelleHns N3ydeHHbIX TUMoB
MaTemaTuyecknx 3agau;

e [lpuBOAUTbL NPMMEpPbI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B OKpY>KaloLLen
AENCTBUTENBHOCTU N NPON3BEAEHNAX MCKYCCTBA.

e BbINycKHUK NOMy4YnT BO3MOXHOCTb HAy4MTbCs (4Ns 06ecneyeHms BO3MOXHOCTU YCMELIHOro
npoaosmkeHms obpasoBaHns Ha 6a30BOM U yrnyGrIeHHOM YPOBHSIX)

FeomeTpuyeckue curypbl
e OnepupoBaTb NOHATUSIMU FrEOMETPUYECKUX PUryp;

e U3BNEKaTb, UHTEPNPETMPOBATL U Npeobpa3oBbIBaTb MHOPMALMIO O FEOMETPUYECKMX
dumrypax, NpeacTaBneHHyo Ha YepTexax;

e [PUMEHATb reomeTpnyeckne qDaKTbI ana peweHuna 3agad, B TOM Ynucne, npegnonaratowmx
HECKOJ1bKO LaroB peleHnd;

e bopMynupoBaTb B NPOCTENLLMX CITy4asiX CBOMCTBA U NPU3HaKn ouryp;
e [OKa3blBaTb reOMeTpUYecKne yTeepxaeHus;

e BnajeTb CTaHAAPTHOM KraccuguKkaumern nnockux ouryp (TpeyronbHUKOB U
YeTbIPEXYTrOSIbHUKOB).

B noBceAHEBHOW XU3HU U NPU U3YYEeHUUN OPYrUX NpeaMeToB:

e MCMONb30BaTb CBOMCTBA reOMETPUYECKMX OUryp Afsi pelleHnst 3agay npakTu4eckoro
XapakTepa 1 3afay 13 CMEXHbIX AUCLUMNIIVH.

Vlsmepel-mn n BblYncneHuns

e OnepwupoBaTb NpeAcTaBneHNaIMU O ANUHe, Nnowaaun, obbeme kak BenmymHamu. NMpumeHsTb
Teopemy Mudbaropa, hopmynbl nnowaan, oobema Npu peLeHnn MHOroLWaroBLIX 3agady, B
KOTOPbIX HE BCE AaHHble NpeaCcTaBneHbl ABHO, a TPEDYIOT BbIYMCIEHMI, OnepupoBaTh bonee
LUMPOKMM KONUYECTBOM (bopMyn AMnuHbI, Nowanun, o6bema, BblYUCNATb XapakTepUCTUKN
KOMOUHaUMIA puryp (OKpY>KHOCTEN N MHOTOYrOSIbHMKOB) BbIMMCHATL PACCTOSHUS MEXAY
durypamu, NpUMeHsATb TPUroHoMeTpuyeckme oopmMynbl AN BblYUCIIEHUI B 6onee CroXHbIX
cny4yasx, NpoBOAUTb BbIYMCNEHNS HA OCHOBE PaBHOBEMKOCTM U PABHOCOCTABMNEHHOCTY;

e MpPOBOAUTL MPOCTbIE BLIMUCIEHUS HA OGBEMHBLIX TeNnax;

e (popMynMpoBaTb 3a[la4M Ha BblYMUCNEHME ANWH, NnoLaner n 06beMOB 1 pellaTb MX.
B noBcegHEeBHOM XXU3HU U NPU U3YyYEeHUUN OPYruX NpeaMeToB:

e MPOBOAUTL BbIYMCIIEHNS HA MECTHOCTY;

e MPUMEHATb POPMYIIbl MPU BLIYUCIIEHMSX B CMEXHBLIX Y4eOHbIX NpegmeTax, B OKpyKatoLen
JENCTBUTENBHOCTMW.

FeomMeTpuyeckue NOCTPoOEHUs
e W306paxaTb reomeTpryeckune urypbl No TEKCTOBOMY M CUMBOJSIbHOMY OMUCAHWIO;
e cBOGOAHO ONEpPUPOBaTb YEPTEXHLIMIU MHCTPYMEHTAMUN B HECIIOXKHbIX CIy4Yasix,

e  BbINOMNHATb NOCTPOEHUSA TPEYrONbHUKOB, MPUMEHATL OTAENbHbIE MEeTOAbI MOCTPOEHUI
LUUPKYIEM N NMNHENKOW U NPOBOANTL NPOCTENLLNE NCCIe0BaHUS YnCra peLleHnii;

. VI306pa)KaTb TUMNOBbIE MNJIOCKNe (bl/lrypbl 1 0ObeMHbIe Tena C MOMOLLBIO I'IpOCTeI7IUJI/IX
KOMMNbKTEPHbLIX NHCTPYMEHTOB.



B noBceaHEeBHOM XU3HU U npu udyvyeHmnn gpyrux npeameTtoB:

BbINONMHATb I'IpOCTGVILLIVIG NOCTPOEHNA HA MECTHOCTH, Heobxoanmble B peaanoﬁ XU3HWU;

OLIEHNBATL pasmepbl peanbHbiX 06BEKTOB OKPY»KatloLEero Mypa.

Mpeobpa3zoBaHus

OnepvpoBaTh NOHATUEM ABUXKEHUS U NpeobpasoBaHus nogobvsi, BnageTb NpuemMamm
NOCTPOEHUS PUryp C UCMONb30BaHNeM ABUXEHWUI 1 Npeobpa3oBaHmMii Noao6us, NPUMEHATb
Nony4YeHHbIe 3HAHUS U OMbIT NMOCTPOEHMI B CMEXHbIX MPeaMeTax U B peanbHbIX CUTyaLmusax
OKpYy>KatoLLLero Mnpa;

CTpOUTb oUrypy, NoA0BHYI0 AaHHOM, NONb30BaTLCA CBOMCTBaAMM nNogobusa ang obocHoBaHMsA
CBOWCTB douryp;

NPUMEHATL CBOMCTBA ABWXEHWI ANA NPOBeAeHUs NPOoCTeNMX 060CHOBaHMI CBOUCTB
dvryp.

B noBcegHEeBHOM XXU3HU U NPU U3YyYEeHUUN OPYruX NpeaMeToB:

NPUMEHATL CBONCTBA ABWKEHWI U MPUMEHSATL NoAoOKeE ANt MOCTPOEHUI U BbIYUCIIEHUIA.

BeKTopbl N KOoOpAnHaTbl Ha NJTIOCKOCTU

OnepupoBaTb NOHATUSIMI BEKTOP, CYMMa, Pa3HOCTb BEKTOPOB, NPOU3BEAEHNE BEKTOpa Ha
4MCro, Yron Mexzay BEKTopaMu, cKkansipHoe npounsseaeHne BEKTOPOB, KOOPAMHATLI Ha
MIOCKOCTU, KOOPAMHATLI BEKTOPA;

BbINOMHATb AEWCTBUA HAaZ BEKTOPaMU (CIOXEHME, BblYUTaHWE, YMHOXKEHWE Ha YMCIIO),
BbIUMCNATL CKaNsipHOE NPON3BeAeHWe, ONpPeaensTh B MPOCTEMLWNX CryYasXx yron Mexay
BEKTOpaMW, BbIMOSHATb pasfoXeHne BeKTopa Ha CoCTaBnsoLWwmne, NPUMEHsITb NONyYeHHbIe
3HaHUS B pU3MNKe, NONb30BATLCSA (HOPMYION BbIYMCIIEHNS PACCTOSIHUA MeXay ToUYKaMm no
N3BECTHbIM KOOPAMHATaM, UCMOMb30BaTh ypaBHEHUst DUryp ANs pellueHus 3aday;

NMPUMEHSITb BEKTOPbI M KOOPAUHATLI AN PeLLEeHUsi reOMEeTPUYECKMX 3aay Ha BblYUCTIeHNe
ANWH, YIIOoB.

B noBceAHEBHOW XU3HU U NPU U3YYEeHUUN APYrUX NpeaMeToB:

MCMONb30BaTh MNOHSATUS BEKTOPOB M KOOPAMHAT ANs peLleHns 3agay no uvavke, reorpacdum
n gpyrum y4ebHbIM npegmeTam.

MCTOpMﬂ MaTeMaTUukun

XapakTepur3oBaTtb BKINaf BblOaloLWUXCA MaTEMaTMKOB B pasBUTUE MAaTEMATUKM U NHbIX
Hay4HbIX obnacTen;

NOHMMATbL pPOJib MaTeMaTukn B pa3BnTUn Poccuu.

MeToabl MaTeMaTUKU

|/|CI'IOJ'Ib3y$| n3y4eHHble MeTOobl, NPOBOAUTb OOKa3aTesNIbCTBO, BbIMOJIHATL ONPOBEPXXEHNE;
Bbl6|/|paTb N3y4YeHHble MeTOodbl N UX KoMOunHauum ans peweHna mateMaTn4yeCknx 3agad,

MCnosmnb3oBaTb MaremMmaTnyeckme 3HaHnAa anda ornmcaHnAa 3aKOHOMepHOCTeI7I B Opr)Ka}OU.leVI
OEeNCTBUTENBbHOCTU U npoun3seneHnAax NCKycCTBea,

NPUMEHSITb NPOCTENLLNE NPOrpaMMHbIE CPeACTBA W 3N1EKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI NPU peLleHnn MaTemaTMYecKnx 3agay.



CopepxaHusa y4e6HOro npegmeTta
1. Bektopbl. MeToa koopauHat

MoHsTMe BekTopa. ADCONOTHAsA BEMNMYMHA U HaNpaBreHne BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHune n BblMUTaHNE BEKTOPOB. YMHOXEHMNE BEKTOPOB. YMHOXEHME BEKTOPA Ha YNCIIO.
KonnunHeapHble BekTopbl. PasnoxeHne BekTopa Nno KoopanHaTHbIM BekTopam. KoopamHaTbl
BekTopa. [pocTenwne 3agaym B KoopanHatax. YpaBHEHME OKPY>KHOCTU M NPAMON.

OcHoBHasi Lienb — Hay4uTb y4allMXCS BbINOMHATL AENCTBUS Ha BEKTOPaMU Kak HanpasreHHbIMU
oTpe3kaMu, YTO BaXKHO ANs MPUMEHEHNS1 BEKTOPOB B (hU3MKe; MO3HAKOMUTL C UCMOSIb30BaHMEM
BEKTOPOB U MeTo[a KoopaMHaT MNpu peLleHn reoMeTpUYecknx 3aaay.

BekTop onpenenseTcs Kak HanpaBneHHbI OTPE30K M AeNCTBUS Hal BEKTopamMun BBOAATCSA TakK, Kak
3TO NPUHSATO B IM3UKE, T. €. KaK AEVCTBUS C HanpaBneHHbIMU oTpe3kamu. OCHOBHOE BHUMaHWe
[IOIMKHO ObITb yAeneHo BbIpaboTke YMEHWIA BLINMOMHATL OnepaLun Haa BeKTopamMu (CKnaibiBaTb
BEKTOPbI MO NpaBunamM TpeyronbH1Ka 1 napannenorpaMmmMa, CTPOUTb BEKTOP, PaBHbI pasHOCTM ABYX
[aHHbIX BEKTOPOB, a TAKXXe BEKTOP, PaBHbI NPON3BEeAEHUI0 JAHHOrO BEKTOPA Ha AaHHOEe YMCIIOo).

Ha nprvmepax nokasbiBaeTcsl, Kak BEKTOPbl MOTYT NPUMEHSATLCS K PELLEHMIO FeOMeTPUYECKMX 3aaau.
[lemoHcTpupyeTcst 3pPEKTUBHOCTL NPUMEHEHNs (DOpMYN ANs KOOpAUHAT cepeanHbl 0Tpeska,
PacCTOsIHUA MeXay ABYMsi TOUKaMW, yPaBHEHMWI OKPY)XHOCTU U NPSIMOA B KOHKPETHbIX
reoMeTpuYecKknx 3agavax, TeM caMbiM JaeTcs npeacTasreHe 06 n3y4eHnn reoMeTpu4eckmx
couryp ¢ NoMoLLblO METOOB anredpbl.

1. CoOTHOLLEeHUs1 MeXxay CTOPOHaMM1 U yriaMm TpeyronbHuka. CkansipHoe npousBegeHue
BEKTOpPOB

CUHYC, KOCMHYC U TaHreHc yrra. Teopembl CUHYCOB U KOCUHYCOB. PelueHne TpeyronbHNKOB.
COOTHOLLEHMs Mexay CTOPOHaMM 1 yriiaMmmn TpeyronbHuka. CkansipHoe nNpov3BeaeHne BEKTOPOB U
€ro NpUMeHeHne B reoMeTpUYecknx 3agadax.

OcHoBHas uenb — pa3BUTb YMEeHMe y4alllnuxca npuMeHATb TpI/IFOHOMeTpW-IeCKI/IIZ annapart npu
peweHnn reoMmeTpny4eckmnx 3agau.

CwuHyc n kocuHyc ntoboro yrna ot 0° go 180° BBOAATCS C MOMOLLbI €OUHUYHOW MOJTYOKPYXKHOCTM!,
[OKa3bIBaOTCH TEOPEMbI CUHYCOB U KOCMHYCOB U1 BbIBOAMTCSA €LLe ofHa hopmyna nnoLlaam
TpeyronbHuKa (NONOBMHA NPOU3BEAEHNS ABYX CTOPOH Ha CUMHYC yrmna Mexay HuMmu). ToT annapar
NPUMEHSIETCS K PELLEHNIO TPEYTrONbHUKOB.

CkansipHoe npov3BeAeHne BEKTOPOB BBOAMTCS Kak B omanke (Npon3BeaeHre AnvMH BEKTOPOB Ha
KOCMHYC yrna mexay HuMm). PaccmaTpuBatoTCsl CBOMCTBA CKansipHOTO NMPOU3BEeAEHNS U ero
NpUMEHEHNE NpU PELLEHUN FeOMETPUYECKMX 3aay.

OCHOBHOE BHUMaHMWe criegyeT yaenuTb BbipaboTke NPOYHbIX HABLIKOB B MPUMEHEHNM
TPUrOHOMETPUYECKOro annapaTa npu peLLleH reoMeTpUYeckrx 3agau.

1. OnwuHa OKPYXHOCTM U Nnowaab Kpyra

I'Ipanmbele MHOIOYroJyibHUKN. Opr)KHOCTVIZ onncaHHaaA OKOJ10 NnpaBuJibHONo MHOIFoyrosibHMKa 1
BMMCaHHaA B Hero. I'IOCTpoeHme npaBusibHbIX MHOIOYroJfibHMUKOB. ,L'l,nlea OKPY>XHOCTU U nnoLaab

Kpyra.

OcHoBHasi Lenb — paclnpUTb 3HaHUE YYaLLMXCSH O MHOFOYrofibHUKaxX; PacCMOTPETb NMOHATUS
ANVHbI OKPY)XHOCTM M NAowaam Kpyra n hopMynbl Ansi ux BblumcreHms B Havane Tembl gaetcs
onpegeneHne NpaBUNbHOrO MHOTOYrofnbHMKa U paccMaTpuUBaloTCsl TEopeMbl 06 OKPYXXHOCTSIX,
OMMCaHHOW OKOJO NPaBUINbHOrO MHOTOYrofbHMKA U BIMCAHHOW B HEro. C MOMOLLLbIO ONMCaHHOM
OKPY)XHOCTW peLuatoTcs 3a4a4M O NOCTPOEHMMN NPABUITBHOMO LIECTUYTONbHMKA U NMPaBUIbHOMO 2re-
YronbHWKa, ecnv AaH NpaBUMbHbIN M-YTOMNbHYK.



dopmynbl, BbipaXkatoLLMe CTOPOHY NPaBUibHOrO MHOIOYrofibHUKa U paauyc BMUCAHHOW B HErO
OKPY>XKHOCTU Yepe3 paanyc ONMcaHHONM OKPY)XHOCTU, MCMONb3YHOTCS NpuY BbiBoAe hopMyn ANMHbI
OKPY)XHOCTWM 1 NroLiaam Kpyra. BeiBoa onupaeTcs Ha MHTYUTUMBHOE NpeacTaBrneHue o npeaene: npu
HeorpaHUYeHHOM YBEMMYEHUN YNCa CTOPOH MPaBUINBHOIO MHOMOYrorbHMKA, BMIMCAHHOTO B
OKPY>KHOCTb, €ro NepUMeTp CTPEMUTCS K ANMHE 3TOW OKPYXKHOCTM, a nroluaab — K nroLlaan kpyra,
OrPaHNYEHHOTO OKPY>KHOCThIO.

4. 1BnxXeHune

OT06pa>KeH|/|e NNockocTu Ha cebs. MNoHaTne aBmkeHns. Oceas u UeHTpalibHaa CMMMETPUA.
ﬂapanneanbM nepeHocC 1 NoBOpPOT. HanoxeHunsa n gBumxeHuns.

OcHoBHas Lenb — NO3HaKOMUTb ydqalnxca € nNoHATUEM OBUMXEHUA N ero CBOMCTBaMu, C OCHOBHbIMU
BUAaMU ABMXKEHUN, CO B3aMMOOTHOLLEHNAMMU HaNoXeHU N OBUXEHNIA.

[BWKEHNE NITOCKOCTN BBOANUTCS Kak 0TOBpaXeHne NioCcKoCTM Ha cebsi, CoXpaHsitoLee paccTosiHue
Mexay Toukamu. [Npu paccmMoTpeHnn BUOOB ABMXKEHWIA OCHOBHOE BHUMaHWE yaoensieTcs
NOCTPOEHUIO 06Pa30B TOYEK, MPAMbIX, OTPE3KOB, TPEYrONbHUKOB NPU OCEBON U LIEHTPAbHON
CUMMETPMUSIX, NapannensHoM nepeHoce, nosopoTte. Ha addekTHLIX NpnumMepax nokasbiBaeTcs
NPUMEHEHNE OBWKEHUI NPY PELLEHNN FEOMETPUYECKMX 3aday.

lMNoHATHE HanoXeHust OTHOCUTCS B AAaHHOM KypcCe K YNCIy OCHOBHbIX NoHATUN. [JokasbiBaeTCs, 4TO
NMOHATUS HANOXEHUS U ABUXEHUS ABMSAOTCSA 3KBMBANEHTHbIMK: N0O0Ee HanoXxeHue sBnseTcs
OBUXEHNEM MNOCKOCTU U O6paTHO. I/Isyquvle [oKasaTernbCTBa He ABNAeTCHA 06s13aTenbHbIM, O4HAKO
crnenyeTt pacCMOTPETb CBA3b MOHATUN HaNOXEHNS N OBMKEHWS.

1. HavanbHble cBefeHus U3 ctepeomeTpun. NpeameT ctepeomeTpun. FeomeTpudeckne
Tena v noBepxHocTn. MHororpaHH1KN: Npuama, napannenenunes, nupamuaa, hopmyrbl
ANS BblYMCNEHUS X o6bemoB. Tena 1 NoBepXHOCTW BpaLLEHUs: LMIUMHAP, KOHYC, cdepa,
Lap, opMynbl AN BbIYUCMEHNS UX MNoLLIaaen NoBepXHOCTeN 1 06beMOoB.

OcHoBHasi uenb — gaTb HadanbHoe NpeAcTaBieHne O Tenax U MOBEPXHOCTSIX B MPOCTPAHCTBE;
MO3HAKOMUTb YYaLLMXCS C OCHOBHbIMW (DOPMYriaMu ANs BbIYUCIIEHUS Niowaier NoBepxXHOCTeN n
ob6beMOB Ten.

PaccmoTpeHne NpocTenLnx MHOrOrpaHHMKOB (NPpU3ambl, Napannenenunena, nupamuabl), a Takke
Ten 1 NoBepxHOCTEN BpalleHus (UmnuHapa, KoHyca, cdepsl, Wwapa) NpoBoAUTCS Ha OCHOBE Harnag-
HbIX NpeacTaBneHui, 6e3 npuBneYeHnss akcmom ctepeomMeTpun. Popmyrnbl AnS BblYUCNEHUS
06BbEMOB YKa3aHHbIX TeN BbIBOAATCS HAa OCHOBe NMpuHumMna KaBanbepu, hopMynbl Ansi BeIYMCIEHNS
nnoLuazen GoKOBbIX MOBEPXHOCTEN LUNHAPA M KOHYCA MOSyYatoTCs C MOMOLLbIO Pa3BepTOK aTUX
noBepxHocTen, opmyna nnoilaam cdepbl npusoanTcs 63 060CHOBaHUS.

6. NoBTOpEeHMe

PeweHne nnaHnMeTpun4ecknx 3aaad.



TemaTuyeckoe nnaHupoBaHue y4yebHOro martepmana

lFeomeTpua, 7—9 Knaccbl: yyebHUK ans obuieobpasosaTenbHbIx yupexxaeHnin / /1.C. AtaHacaH, B.®.
byty3os, C.B. Kagomues n g. — M.:
2 4 B Hegento, Bcero 68 4
Ne ypoka Tema K-Bo
YacoB
naBa IX. BekTopsbl 8
1-2 lNoHaTHe BekTOpa 2
3-5 CnoxeHuve u BbluMTaHne 3
6 YMHOXeHMe BeKTOpa Ha YMCr0. BEKTOPOB 1
7 [NpuMeHeHne BEKTOPOB B peLleHnn 3agay 1
8 CpefHsia nuHus Tpaneumm. 1
Maea X. MeTtog koopanHart 10
9 PasnoxeHune BekTopa No ABYM HEKONMMHEAPHBLIM BEKTOPAM. 1
10 KoopauHaTbl BekTopa 1
11 CBs3b Mexay KoopauHaTamy BekTopa v KoopauHaTamy ero Havana 1
N KOHLa.
12 MpocTenwmne 3agaym B KoopanHaTax 1
13-14 YpaBHemee NMHUN Ha NIIOCKOCTN .Y paBHEHNE OKPY>XHOCTU U 1
npsiMow
15 B3anmMHoOe pacnonoxeHne AByX OKPY>KHOCTEN 2
16-17 PelueHuve 3agay 2
18 KoHmpornbHas paboma Ne 1 1
Mmasa Xl. CooTHOLWEeHUA MeXAY CTOPOHaMM U yrinamMmm TpeyrosfibHUKa. 11
CkansipHoe npon3BefeHue BEKTOPOB
19 CWUHyC, KOCMHYC U TaHIEeHC.KOTaHreHce yrna 1
20 OCHOBHOE TPUIOHOMETPUYECKOE TOXOECTBO 1
21 dopmynbl 4N BbIYMCNEHNSA KOOPAMHAT TOYEK 1
22 Teopema o nnoLlagm TpeyronbHUKa 1
23 Teopema cunHycoB..Teopema KOCMHYCOB 1
24 PelueHne TpeyronsH1KoB 1
25 Yron mexay Bektopamu.CkanspHoe npov3sefeHne BEKTOPOB 1
26 CkansipHoe npounsBefeHne B KoopauHaTax 1
27-28 PeweHune 3agav 2




29 KoHmponbHasi paboma Ne 3 1
Mnasa XIl. AnuHa oKpy>XHOCTU 1 Nnowaab Kpyra 12
30-31 MpaBunbHble MHOTOYronbHKK ..OKPY>XHOCTb, ONUCaHHAs OKOSO 2
NpaBUNbHOIrO MHOroyrosnsHuKa. OKpYyXXHOCTb, BNMCaHHas B
NpaBUNbHbLIA MHOTOYroNbHUK
32-33 ®opmynbl AN BbIYMCAEHMS Nfowaan npaBnnbHoOro 2
MHOrOYroflbH1Ka,ero CTOPOHbI,M paguyca BNMCaHOW OKPYXHOCTU
34 MocTpoeHune npaBubHBIX MHOMOYroNbHUKOB 1
35 [nMHa oKpy>KHOCTU 1
36 Mnowaapk kpyra 1
37 [nowaab KpyroBoro cektopa 1
38-40 PeweHune 3agav 3
41 KoHmpornbHas paboma Ne 4 1
Mnaea Xlll. OBvxxeHun 6
42 OToGpaxeHne NnockocTh Ha cebs .MNoHsaATHe ABMXKEHUSA 1
43 MapannenbHbIi nepeHoc 1
44 MosopoT 1
45-46 PelueHuve 3agay 2
47 KoHmpornbHas paboma Ne 5 1
HauyanbHble cBegeHUs U3 cTepeomeTpum 6
48 MpeameTt ctepeomeTpumn.MHOrorpaHHuKM 1
49 Mpusma 1
50 Mapannenenuneq.Nupamuga. 1
51 Uununap 1
52 KoHyc 1
53 Cdbepa n wap. 1
54-55 06 akcuomax nnaHumMeTpumn 2
UTtoroBoe noBTOpEeHME 13
56 MoBToOpeHue. CMexHbIe N BepTUKarbHbIe yribl. PelleHne 3agay 1
57 MosTopeHue .MapannensHble npsMble. PelleHne 3agay 1
58-60. MNoBsTopeHune. TpeyronbHUKKN. PelleHne 3agav 3
61-62 MosTopeHue. OkpyxHOCTb ..PelieHne 3agau. 2
63-65 MoBTopeHue .HeTbipéxyronbHuku. PelleHve 3agay 3
66-67 lMNosTopeHne .MeTopg koopauHaTt. PelueHne 3agad 2
68 Wmoeoeasi kKoOHMporbHas paboma 1




