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ITosicHuTeIbHAS 3aNIUCKA

Pabouas mporpamma mo reomerpuu s 9 Kiacca cocraBieHa Ha ocHOBe DenepaibHOTrO
roCyJapCTBEHHOT'0 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOTO 061ero oopazosanus (PI'OC), aBTopckoit
MPOrpaMMBI IO TEOMETPHH C UcToNb3oBaHueM COopHHKa paboumx mporpamMm. 7—9 Kiacchl: mocooue
Uil yaudteniel oOmieoOpa3oBar. opraHuzanui / [coctaButens T. A. bypmucrtpoBal. —  M.:
[Tpocsemenue, 2014. ¢ yueTom 1eneit u 3ajad4 OCHOBHOW oOpa3oBarenbHOi nporpammel MBOY COILL
Ne3.

Cornacno denepanpHoMy 0a3uCHOMY y4eOHOMY IUTaHy JUIsi 0Opa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit ®denepanuu [uisi 0053aTENBHOIO HM3Y4YEHHUS I'€OMETPUM Ha 3Talle OCHOBHOIO OOILEro
o0pa30BaHMs OTBOJUTCS 2 Yaca B HEJIENI0, Bcero 68 4acos.

Ilesas nporpamMmsbl —pa3BUTHE Y y4alllUXcs MPOCTPAHCTBEHHOTO BOOOPAXKEHUS U JIOTUYECKOTO
MBILIUICHHUS MMyTEM CHCTEMATUYECKOTO M3yYCHHs CBOMCTB T'€OMETPHUYECKUX (UTYp Ha IUIOCKOCTH U
IPUMEHEHMs 3TUX CBOMCTB IPU PELICHUHU 33734 BBIYUCIUTEIBHONO U KOHCTPYKTHUBHOI'O XapakTepa.
CymiecTBeHHas poJIb IPU 3TOM OTBOAMTCS Pa3BUTHIO TE€OMETPUYECKON MHTYHIINH.

[lpuHumass BO  BHHMaHHME KOHLENIUIO y4yeOHMKa UM ImporpamMmy  oOydyeHHs B
001e00pa30BaTebHOM MIKOJIE, BBIACISIOTCS CISAYIONINE 32124

- HAY4YMTb y4allluXcs BBINOJIHATh IEHCTBUS Ha/l BEKTOPAMH KaK HaIlPaBJICHHBIMHU OTPE3KaMU;
-[I03HAKOMHUTH C UCIIOJIH30BAHNEM BEKTOPOB M METO/1a KOOPAMHAT IPH PEIICHUH
reOMETPUYECKUX 3a]a4;

- Pa3BUTh YMEHHUE YUALIUXCS IPUMEHSATh TPUTOHOMETPUUECKUN armapar npy perieHuu
reOMETPUUECKUX 3a]a4;

- pPacUIMPUTH 3HAHUS YUAIIUXCS O MHOTOYTOJIbHUKAX;

- PacCMOTpPETh NOHATHUS JUIMHBI OKPYKHOCTHU U IJIOUIAIU KPYyTa JJIs UX BBIYMCIICHHUS;

- TO3HAKOMUTbH YYAIINXCS C TOHATUEM JIBUYKCHUS M €r0 CBOHCTBAMU;

- IaTh HayaJIbHOE MIPEJCTABICHHUE O TeJIaX U IIOBEPXHOCTSIX B IIPOCTPAHCTBE.

Kypc xapakTepusyeTcs: pallMOHAIIbHBIM COYE€TaHUEM JIOTMYECKOM CTPOIOCTH U T€OMETPUUECKON
HarJsiIHOCTU. YBEIMYMBACTCS TEOPETHYEcKash 3HAaYMMOCTh HM3y4aeMOro Mmarepuaia, paclIupsroTcs
BHYTPEHHHE JIOTMYECKHE CBSI3M Kypca, TOBBIIIACTCS POJb JACAYKIIWH, CTENeHb a0CTPaKTHOCTH
M3y4aeMoro MaTepuaia. Ydamyecs: OBJlaeBaoT NpUeMaMy aHAIUTUKO-CUHTETUYECKOHN JesTeIbHOCTH
NP JTOKA3aTeNIbCTBE TEOpEeM W pemeHnH 3aaad. CHCTeMaTHYeCKOe H3II0KEHHE Kypca MO3BOJISIET
IPOAOIKUTE PaboTy Mo (OPMHUPOBAHUIO NPEACTABICHUN YYalUXCs O CTPOEHHMHM MaTeMaTHYeCKOM
TEOpHH, O0ECIeunBaeT pa3BUTHE JIOTHUECKOTO MBIIIJICHNAS IIKOJHHUKOB. M30KeHne wmarepuaina
XapaKTepU3yeTCsl TIOCTOSTHHBIM O0paIieHreM K HarJsIHOCTH, HCIIOJIBb30BAHUEM PHCYHKOB U YepTekKen
Ha Bcex OJTamax oOydYeHMss M pa3BUTHEM TIE€OMETPHUYECKOM MHTYHLIMU Ha 3TOH OCHOBE.
LlenenanpasienHoe oOpalieHre K mpuMepaM U3 MPAaKTHKH Pa3BUBAET YMEHUS y4allluXCs BBHIYICHSTH
reomeTpuueckue GpaxTol, GOpPMbI, U OTHOLIEHHUSI.

B kypce reomerpun 9-ro kiacca popmupyercs nousatue Bekropa. Ocodoe BHUMaHHUE yeNseTcs
BBITOJIHEHUIO ONEpaIfii HaJl BEKTOpaMH B reoMeTpuueckoil opme. Yuamuecs JONOTHAIOT 3HAHUS O
TPEYTOJIbHUKAX CBEJACHUSMH O METOJaX BBIYMCICHHS DIIEMEHTOB IPOU3BOJIBHBIX TPEYTOJIbHUKAX,
OCHOBAHHBIX Ha TEOpeMax CHHYCOB M KOCHUHYCOB. JlaroTcs cucTeMaTH3MpOBAaHHBIE CBEICHUS O
MPaBUJIBHBIX MHOTOYTOJIEHUKAX, 00 OKpPYKHOCTH, BIHCAaHHOW B TPaBWIBHBI MHOTOYTOJBHUK W
onucaHHoil. Ocoboe MecTo 3aHMMAET pelIeHHe 3aay Ha MpuMeHeHue hopmyi. JlatoTcs nepBbie 3HAHUS
O JIBIDKCHHH, TTOBOPOTE U MapauieIbHOM nepeHoce. Cepbe3Hoe BHUMaHUE yaemsieTcs: (popMHUPOBaHUIO
YMEHUH paccyXJaTh, AeJIaTh MPOCTHIE JOKA3aTeIbCTBA, 1aBaTh 0OOCHOBAHUS BBITIOIHIEMBIX 1EHCTBUMA.
[TapannenbHO 3aKIaJbIBAIOTCS OCHOBBI JUII HM3YYSHHS CHCTEMAaTHYECKHMX KYpPCOB CTEPEOMETPHH,
(GU3MKN, XUMHUU U IPYTUX CMEXKHBIX IPEAMETOB.



[Ipu ¢opmHupoBaHHUU TO3HABATEIHHON JEATEIIFHOCTH YYAIIMXCSl WCHOJIB3YETCS TpyMNIOoBasd,
napHasi, KOOIepaTUBHO-TPYIIIOBAs U MHIUBUAYAIbHO-TpynoBas padora. Ocoboe MecTo B OBJIaICHUH
JaHHBIM KypCOM OTBOJUTCS pabore 1mo (OpMUPOBAHHIO CAMOKOHTPOJISI M CAMOIPOBEPKHU; PEIICHUIO
IIPOEKTHBIX 3ajiau.

C nenbro akTUBU3ALIMY TO3HABATENIbHOM 1€ATEIbHOCTH UCIIONb3YIOTCSL:

® CIIOBECHbIE METOJBL: Oecena, pacckas, JIeKIHs, OObsICHEHHE;

® HarJsIIHBIE: JEMOHCTPALIUHU, HATypallbHble OOBEKTHI;

® [IPAaKTUYECKHE 3aHATH: paclio3HaBaHUE U OIpezeseHne 00bEKTOB, HAOIIOICHUE, IKCIIEPUMEHT;
e  OOBSICHUTEIBHO-UTIOCTPATUBHBINA METOJL;

® 1IpOOJEMHO-TIOMCKOBBIM METOA.

B oOyuennu wucnonsiyercs nudpdepenuupoBannabiii noaxoa. [lo3naBarenbHas AEATEIBHOCTD
y4aluxcsl HallpaBJlieHa Ha yMEHHUs: CIIyIIaTh, A€1aTh 3allUCH B IIpoliecce O0bSICHEHUS yUUTeNs, paboTaTh
C KHUTOM M C JONOJHHUTEIbHBIMH HCTOYHMKaMH (TaOJHMIIaMHu, CIPABOYHHUKAMH, OIOPHBIMHU
KOHCIIEKTaMH) IIPOBOIUTH HA0IIOeHUS, (POPMHUPOBATH BBIBOBI.

Jist pa3BUTHS TBOPUECKON MHUIIMATHUBEI, MOTUBAIIUH YYALIMXCS C LENbIO MOBBIIICHUS Ka4eCTBA
oOyuenus Ha ypokax mnpumenstorcss TCO (MHTepakTHBHAas J0CKa, KommbloTep). Mcmonb3yrorcs
creayronme (opMbl ¥ METOJIBI KOHTPOJISl YCBOCHHUS MaTepHaa:

e (poHTaNTBHAs YCTHAS POBEPKA,
® VHAWBUIYAJIBHBIN YCTHBIN OIPOC;
® [IHCHMEHHBIM KOHTPOJb (KOHTPOJIbHBIE U CAMOCTOATEIbHBIE PA0OTHI, TECTUPOBAHUE U JIP.).

Jnsg peanuzanuu JAHHOTO Kypca MCIOJb3YHOTCS JIEMEHThl IEAarorn4ecKuX TEXHOJOTU
o0yuyeHus (JINYHOCTHO-OPUEHTHPOBAHHOW, COBEPLICHCTBOBAHHE O0IE00Pa30BaTEbHBIX YMEHUH
(COY), KpuTH4ECKOro MBILIJIEHUS U Jp.).

Jns peanu3anuy Lesiel MCIOJIB3YIOTCSL METOJbl: paccka3, OObsACHEHHe, Jekuus, Oecena,
mudQepeHIIMpOBaHHbIC 3aJaHUs, B3aUMOIIPOBEPKA, MUAAKTUYECKAas WIpa, peIIeHHe MpOOIeMHO-
IIOUCKOBBIX 3a/1a4.

®opmbl 00ydeHus: GpoHTATbHAS, HHIUBUAYAJIbHAS, TPYTIIIOBAs, IapHasl.

IIpu cucTeMHO-AEATENbHOCTHOM I0/X0Ji€ OCHOBHBIMHU TEXHOJOIMSAMU OOYYEHHs SBISIOTCA
IPOOJIEMHO-TIOUCKOBAsA, UCCIEN0BATEIbCKasl TEXHOJIOIMU. VIMEHHO OHHM MO3BOJSIOT CO34ATh TaKOe
00pa3oBaTeNbHOE MPOCTPAHCTBO, B KOTOPOM YUYEHHK CTAHOBMTCS CyOBEKTOM Ipoliecca OOyUYCHHS.
[IpumeHeHne 3TUX TEXHOJOTMM 00ecnedynBaeTcs CTPOTUM COOJIIOJIEHUEM TaKOro JHUJAKTUYECKOIO
NPUHIUNA, KaK MPUHLIUI CHUCTEMAaTHYHOCTH M TOCIEA0BATEIbHOCTH M3JI0KEHHSI TEOPETHUYECKOrO
MaTepHaia.

YueOHO-TEeMATHYECKHH IJIaH

Ne HaunmeHoBaHMe pa3je/oB Bcero yacos
/1 10 IpOrpamMMe | JIOMOJTHUTEbHbIE
9achl
1. BBonHoe noBTOpEHNE )
2. BexTops! 8 -
3. Metoa KoopAMHAT 10 -
4. |CooTHoOIIEHUSI MEXTy CTOPOHAMU U -
yriamu TpeyrojibHuka. CkajispHoe 11
IPOU3BEICHNE BEKTOPOB




5. | JlamHa OKpY>KHOCTHU U IUIOIIAIh 12 -
Kpyra
6. JIBroKCHUS 8 -
1. Hauanbnbie cBenenus us 8 -
CTEpEeOMETpUH
8. 006 akcroMax TUIAHUMETPUH 2 -
9. [ToBTOpenue. Pemenue 3anau 7 -
Hroro 68

Ils1aHupoBaHMe MPAKTHYECKOH YACTH

YerBepTh Bcero yacos KonTpoas
KonTponbHas CamocrosiTenbHast Tect
paborta pabora
I 17 0 1 2
I 14 2 2 -
11 22 2 2 2
v 15 1 0 1
T'on 68 5 5 )

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS FeOMeTPHH B 9 Kiacce
[TporpaMmma obecrieunBaeT AOCTHKEHHUS CIEAYIOIMIUX PE3YILTaTOB OCBOCHHsI 00pa30oBaTeNbHOM
MpOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs:
JAUYHOCHHbLE:
[ YMEHHUE ACHO, TOYHO, 'PaMOTHO H3JilaraTb CBOW MBICJIM B YCTHOI\/JI U UCHLMEHHOU peuu,
MMOHUMATh CMBICI TIOCTABJICHHON 3aa4uH,
BBICTPAaUBaTh apryMEHTALIUIO, IPUBOJAUTH IIPUMEPBI U KOHTPIIPUMEDHI;

. KPUTHUYHOCTb  MBILUICHWS, YMEHHE pACIIO3HABaTb  JIOTUYECKH  HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

. MPEJCTaBICHUE O MAaTEMaTHUECKON HayKe Kak O cdepe 4eIOoBeUeCKOn NesITeIbHOCTH, ee
JTanax, 3HAYMMOCTH JUJISL PA3BUTHS

LUBWIA3ALUY;

. KpEaTUBHOCTh MBIIUICHUS, WHULAATABA, HAXOAYMBOCTb, AKTUBHOCTH IIPU PEUICHUH
MaTeMaTUYECKUX 3a7ad4;

. yMEHHE KOHTPOJIMpOBaTh MpOLECC W  pe3yibTaT Y4yeOHOM  MaTeMaTH4eCcKOou
NEeATEIbHOCTH;

. CIOCOOHOCTh K 3MOIMOHAJIBHOMY BOCHPUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
peLIeHUN, pacCyKACHUM.

Memanpeomemuple:

. yMEHHUE BUIETh MAaTEeMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYaIlUH B APYTHX
JUCLUIIINHAX, B OKPY KarOLEH )KU3HU;

. YMEHHUE HaXO/AUTh B PA3IMUHBIX HCTOYHUKAX HH(POPMALINIO, HEOOXOAUMYIO JUIs peIIeHUs

MaTeMaTHYeCKUX Mpodiem, 1




NPEJCTaBISITh €€ B MOHATHOW (opme; NpHUHUMATh pPEIICHHE B YCIOBHSX HEIMOJHON U
M30BITOYHOMN, TOUHON M BEPOSTHOCTHOM
uH(pOpMaINH;
. yMEHHE MTOHUMATh U HCIOIb30BaTh MaTeMaTHUYEeCKUe CpPe/ICTBA HArIsAHOCTH (rpaduki,
JarpaMMbl, TaOJIUIIBI, CXEMBI U JIp.)
JUTSL WJUTFOCTPALIUH, UHTEPIIPETAINH, apTyMEHTAlINN;

. YMEHUE BBIIBUTATh THIIOTE3BI [TPH pEIIeHUH Y4eOHBIX 3a/1a4 U MIOHUMATh HEOOXOIMMOCTh
UX IIPOBEPKH;

. yYMEHUE TPUMEHSATh HHAYKTUBHBIE M JEAYKTUBHBIE CIIOCOOBI DPACCYXACHUH, BUAETH
pa3IMYHbIC CTPATETUU PELICHMS 3a/1a4;

. IIOHUMAHHUE CYIIHOCTH QJITOPUTMUYECKUX MpEANUCAHUM M YMEHHE [EeHCTBOBAaTh B
COOTBETCTBHUHM C ITPEAIOKEHHBIM

AJIITOPUTMOM;

. YMEHHE CaMOCTOATENbHO CTABUTH LIEJIH, BBIOUPATh M CO3/1aBaTh aJITOPUTMBI ISl PELIEHUs
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

. YMEHHE IUIAaHUPOBATh U OCYILECTBIIATH ACATEIbHOCTD, HAIIPABICHHYIO Ha PEIICHUE 3a1a4
HCCIIEA0BATENIBCKOT0 XapaKTepa;

. IepBOHAYAJIbHBIE MpEACTaBIE€HUs 00 HuAeIX U O MeToJaX MaTeMaTUKH Kak o0

YHUBCPCAIIbHOM A3BIKC HAYKHW U TCXHHUKHU, O
CpCaACTBC MOACIUPOBAHUA SIBJICHUMN 1 IIpoHIeCCOB.

npeomemmbole:
IIpeaMeTHBIM pe3yJIbTATOM H3YyUYeHHsI Kypca siBjsieTcsl ¢pOPMUPOBAHHOCTH CJIEAYIOIINX

YMEHHI:

. II0JI30BATHCS FEOMETPUUYECKHUM SI3bIKOM JJIsL OIIMCAHUS IIPEAMETOB OKPYKAIOIIETO MUPA;

. pacrio3HaBaTh reOMEeTpHUUEcKUe GUrypsl, pa3anyaTh UX B3aUMHOE PacIioyIOKEHHE;

. n300pakaTh TEOMETpHUYEeCKHe (UTYPHI; BBHIMOJHATH YEPTEKHU IO YCIOBUIO 3aauu;
OCYILECTBIIATH NpeodpazoBanus Gpuryp;

. pacrmo3HaBaThb Ha YepTeXkaxX, MOJENAX U B OKpyKarolleld o0O0CTaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHbBIE TeJa, N300pakaTh UX;

. B IIPOCTEMIINX CIy4YasiX CTPOUTH CEYEHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEN;

. IIPOBOJUTH OIEPALMH HAJ BEKTOPAMH, BBIYUCIIATD JJIUHY U KOOPAMHATHI BEKTOPA, YroJl
MEXy BEKTOPaAMH;

. BBIUUCIIATh 3HAYCHHSI TEOMETPUUYECKUX BEJIMYMH (IUIMH, YIJIOB, IUIOMIAJed, 00beMOB); B

TOM ywmciie: s yriaos oT 0 1o 180°;
OTIPEIETATh 3HAUYCHUS TPUTOHOMETPUYECKUX (YHKIUN IO 3aJaHHBIM 3HAYEHUSM YIJIOB; HAXOJUTh
S3HAYCHUA TPUTOHOMCETPHUYCCKUX (pYHKHI/Iﬁ 110 3HAYCHUIO OI[HOI71 N3 HUX, HAXOJAUTHb CTOPOHBI, YIJIbl U
BBIUUCTIATH IUIOMIAAN TPEYrOJbHUKOB, [UIMHBI JIOMAHBIX, AYT OKPY>KHOCTH, IUIOIIAAEH OCHOBHBIX
reoMeTpuyYecKux QUryp u Guryp, COCTaBJI€HHBIX U3 HUX;

. pemars TeoMeTpUuYecKHe 3a/layd, OMUpasch Ha W3Y4YCHHbIE CBOWcTBa (Quryp u
OTHOIIIEHUH MCXKIY HHMU, IIPpUMCEHAA JOIIOJIHUTCIIbHBIC IMOCTPOCHUA, anre6pa1/1quKI/H71 n
TPUTOHOMETPHUYECKHIA anmnapar, mpaBuia CHMMETPHUH;

. MIPOBOANTH JIOKA3aTEJIbHbIE PACCYXKIECHUS NMPU PELIEHUU 3a/1ay, UCIOJIb3Yysl U3BECTHBIC
TeopeMbl, 0OHAPYKUBasE BO3MOKHOCTH JUIsl UX UCIOJIb30BAHUS;
. pelarh npocTeiiye MIaHUMEeTPUYECKHe 3a/1a4M B IPOCTPAHCTBE.

I/ICHOJII)3OBaTI) npnoﬁpeTeHmﬂe JHAHUA U yMeHI/[SI B HpaKTI/I‘IeCKOﬁ ACATCJIBbHOCTH H
MOBCEIHEBHOM KU3HU IJIA:
® OIIMCAHUuA peaﬂLme chyauHﬁ Ha A3BIKC I‘eOMeTpI/II/I;



* pacyeToB, BKIIOYAIONINX MPOCTEHIIINE TPUTOHOMETPHUECKUE (POPMYIIBI;

* peleHMsI FEOMETPUYECKUX 3a/1a4 € UCIIOJIb30BAaHUEM TPUTOHOMETPHUU;

* pElICHUs MPaKTUYECKUX 3a]a4, CBSA3aHHBIX C HAXO0XKIEHUEM TIE€OMETPUUYECKUX BEJIUYHMH
(ucnosp3ys MpH HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUUECKUE CPENICTBA);

* [IOCTPOEHUH C TOMOULIbIO0 TEOMETPUUYECKUX UHCTPYMEHTOB (JIMHEHNKA, YTOJIbHUK, LIUPKYJIb,

TPAHCIIOPTHD).

B pesynbrare uzydenus reomeTpun o0y4daromuics HAyYuTCs:

Harasinnasi reomerpust

1) pacno3HaBaThb Ha uepTEKax, PUCYHKaX, MOJEISAX U B OKPYXalOLIEM MHUpPE IIJIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPBI;

2) pacnio3HaBaTh pa3BEPTKH Ky0a, IPSIMOYTOJIBHOTO MapajliesIeune/1a;

3) onpenensaTh Mo JUHEHHBIM pa3MepaM pa3BEPTKU GUTYpPbI JMHEHHBIE pa3Mepbl caMoi GUrypbl
1 Ha000poT;

4) BBIUUCIATH 0OBEM NPSAMOYTOJILHOTO NapasliesIenuIe1a.

OO0yyaromuiicst HOJIy4UT BO3MOKHOCTD:

5) BEIYHCIIATE O0BEMBI MPOCTPAHCTBEHHBIX T'COMETPHUYCCKUX (DUTYp, COCTABICHHBIX U3
IPSIMOYTOJIbHBIX MTapalJIeNICIIUIIE OB,

6) yriiyOuTh U pa3BUTh MPEACTABICHHS O IPOCTPAHCTBECHHBIX T€OMETPUYCCKHUX (DUTYpax;

7) IPUMEHSITh TIOHSTUE Pa3BEPTKH ISl BHITIOIHEHHUS TIPAKTUYECKUX PACUETOB.

I'eomeTpuyeckue Ppurypsoi

OO0yuaromuiics Hay4YnuTCS:

1) mosib30BaThCsl A3BIKOM T€OMETPUH Ul ONUCAHMS NPEAMETOB OKPYXKAIOIIEro MHpa M HX
B3alMHOI'0 PACIIONIOXKEHHUS;

2) pacrmo3HaBaThb M H300paXkaTb Ha YepTEXKaX U PUCYHKAX IeoMeTpuyeckue (Urypbl U HMX
KOH(HUTypaIHu;

3) HaXOAWUTh 3HAUCHMSI JJIUH JIMHEHHBIX JIEMEHTOB (PUIyp U UX OTHOILEHHS, TPayCHYI0 MEpy
yrioB ot 0 1o 180°, mpuMeHsist onpeaeneHns, CBONCTBA M MPU3HAKK (QHUTYP U UX JIIEMEHTOB, OTHOILICHHS
¢uryp (paBeHCTBO, 10,1001, CHMMETPHH, IOBOPOT, NapaljIeNIbHbINA epeHoc);

4) orlepupoBaTh C HAYATHLHBIMHU IMOHATHSIMHU TPUTOHOMETPHH;

U BBIIIOJHATD 3JIEMEHTapHbIE ONepaluy Hajl GYHKIHUSIMHU YTJIOB;

5) pewmiath 3a/1a4M Ha J10Ka3aTeIbCTBO, ONMUPASICh HA U3yUYE€HHbIE CBOMCTBA (PUTyp U OTHOILIEHUM
MEXy HUIMH U IPUMEHSISI U3y4YE€HHBIE METO/Ibl JI0KA3aTeNbCTB;

6) pelaTh HECIOXKHbBIE 3a/1a4l Ha TIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOECHHUS C
MOMOIIBIO ITUPKYJISL U JINHEHKY;

7) pewmiath NpocTenlIne MIaHUMETPUYECKUE 33/1a4l B IPOCTPAHCTBE.

OOyuarouuiics MoJay4uT BO3MOKHOCTh:

8) oByasieTh METOAAMU pEIlCHHs 3a7ad Ha BBIYUCICHHS W JIOKA3aTelIbCTBA: METOJOM OT
IPOTUBHOTO, METOJIOM I0/100Us, METO/IOM Iepedopa BapHaHTOB U METOJOM T€OMETPUUYECKHX MECT
TOYEK;

9) npuoOpecTH OMBIT MPUMEHEHHSI AITeOPandecKoro ¥ TPUrOHOMETPHUYECKOTO arnapara u uiaen
JBYDKEHUS TIPH PEIICHUH T€OMETPHUECKUX 3a/1ad;

10) oBnaseTh TPaaUIIMOHHOW CXEMOH pelieHus 33j1a4 Ha TOCTPOSHHE C IMOMOIIBIO IUPKYJIS U
JUHENKU: aHaJIu3, TOCTPOCHUE, J0KA3aTeIbCTBO U UCCIIEIOBAHMUE;

11) HayuynThCs pemarh 3ajJa4d Ha TOCTPOSHHE METOJOM T€OMETPUYECKOr0 MeCTa TOYeK M
METOJIOM MTOA00HS;

12) npuoOpecTr OMBIT HCCIIEJAOBAHUS CBOWCTB IIAHUMETPUYECKHX (UTYp C TIOMOIIBIO
KOMITBIOTEPHBIX MTPOTPAMM.



H3mepenne reoMeTpu4ecKMX BeJTUYHH

OO0yJaromuiicss Hay4nuTCs:

1) ucmonp30BaTh CBOMCTBAa M3MEpPEHHs UIMH, IUIOUIAJICH M YIJIOB MPH pEIICHHH 3agad Ha
HaXO0XJICHUE JJIMHBI OTPe3Ka, UTMHBI OKPYKHOCTH, JUTHHBI IyTH OKPY>KHOCTH, TPaJyCHOU MEpHI yria;

2) BBIYMCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp M MX YIJIbl, UCHOIB3YsS (POPMYIIBI JUTMHBI
OKPYKHOCTH U JUTHHBI IyTU OKPYKHOCTHU, GOPMYJIBI IJI0IaAeH puryp;

3) BBIYMCIATH IUIOLIAJN TPEYTOJbHUKOB, MPSMOYTOJBHUKOB, MapajuieIorpaMMOB, TpameluH,
KpPYTOB U CEKTOPOB;

4) BBIYUCIIATH JUTMHY OKPYXHOCTH, JJIUHY AYTH OKPY>KHOCTH;

5) pemiathb 3a/1a4M Ha JI0KA3aTEIbCTBO C UCMHOIb30BaHUEM (POPMYJ IITMHBI OKPY>KHOCTH U JAJIUHBI
IYTH OKPY>KHOCTH, GOpMyJI TUIOIIaAen Guryp;

6) pewmarb NpPaKTUYECKUE 3aJayd, CBSI3aHHBIE C HAXOXKIECHUEM TE€OMETPUYECKUX BEIUUYHH
(ucronp3ys MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUYECKUE CPENICTBA).

OO0yJarmuics MOJYYHT BO3MOKHOCTD:

7) BBIUUCIATh TUIOMAMU (PUTYp, COCTABICHHBIX U3 JBYX HIM 0oJiee NPSIMOYrOJbHUKOB,
napajyuieIorpaMMOB, TPEYTOIbHUKOB, KPyTa U CEKTOpa;

8) BBIUMCIATh IUJIOIIAAM MHOTOYTOJIBHUKOB, HCIIOJIb3YSl OTHOIICHHS PABHOBEIMKOCTH H
PaBHOCOCTABJICHHOCTH;

9) mproOpecTH OMBIT MPUMEHEHHUS ATeOPanYeCKOro U TPUrOHOMETPUYECKOTO arnmapaTa u uaei
JBUKESHHUSI TIPU PEIICHUH 3a/1a4 Ha BBIYMCIICHHE IJI0A/1ei MHOTOYTOJILHUKOB.

Conep:xanue TeM y4eOHOro npeamera

1-3. lloBTOpenue. (2 4) BekTopsl (8 4) Metoa koopaunar (10 1)

[lonsitue BekTOpa. PaBeHCcTBO BEKTOPOB. COKEHHUE U BHIUUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha
yucio. Pa3nokeHne BEKTopa o AByM HEKOJUIMHEAPHBIM BekTopaM. Koopaunatel Bektopa. [Ipocreiimne
3a/1a4yd B KOOpPJAMHATAX. Y PAaBHEHUS OKPYKHOCTU U NpsIMOi. [IpumMeHeHne BEKTOpOB U KOOPJAMHAT MpU
pelIeHnu 3a1au.

OcHOBHas 1IeJlb — HAY4YWTh yYalllUXCs BBINOJHATH JACHCTBUSA HAJl BEKTOPAMHM KaK HalpaBJICHHBIMU
OTpe3KaMM, 4YTO Ba)KHO JJIsi NPUMEHEHHUS BEKTOPOB B (PU3MKE; MO3HAKOMHUTH C HCIIOJIb30BAHHEM
BEKTOPOB M METOJA KOOpPAWHAT IPHU PELIEHUM I'E€OMETPUUYECKHX 3anad. BekTop ompenensercs Kak
HaIpPaBJIEHHBIM OTPE30K U JIeHCTBUS HaJl BEKTOPaMU BBOJSTCS TaK, KaK 3TO MPUHATO B GUBHKE, T. €. KaK
JeWCTBUSL C HAIpaBlIE€HHBIMH OTpe3kaMu. OCHOBHOE BHUMAaHHE JOJDKHO OBITh YAETIEHO BbIpabOTKe
YMEHHUM BBIINOJIHATH ONEpPAllMi HaJ BEKTOpaMH (CKJIaJbIBaThb BEKTOPHI 1O MpaBUJIaM TPEYTOJIbHUKA U
napajuieJiorpaMmma, CTpOUTh BEKTOP, PABHBINA Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TAKKE BEKTOP, PaBHBIM
MIPOU3BE/ICHUIO IaHHOTO BEKTOpa Ha JaHHOE YHCJIO).

Ha npumepax mokasbIBaeTcs, Kak BEKTOPbl MOTYT IPUMEHATHCA K PEIICHUI0 T€OMETPUUYECKUX 3a/au.
HemoHcTpupyerca 3()PeKTUBHOCTh NpuUMEHEHHs (OopMys JUIsi KOOPAMHAT CEpPEeAMHBI OTPE3Ka,
PACCTOSIHUS MEKy ABYMs TOUKAMH, YPaBHEHUI OKPY>KHOCTH U IPSIMON B KOHKPETHBIX T€OMETPUUECKUX
3aJlayax, TEM CaMbIM JaeTCs MPECTaBIEHUE 00 N3yUYEHUU F€OMETPUUECKUX (PUTYP C ITOMOILIBIO METOJIOB
anreOpsl.

4. CooTHOIIEHUSI MEKIY CTOPOHAMH M YIJIAMH TpeyroabHuka (11 49)

CuHyc, KOCHHYC 1 TAHT€HC yIi1a. TeopeMbl CHHYCOB U KOCUHYCOB. Perienue TpeyroabHUKOB. CKanspHOe
IIPOM3BE/ICHNE BEKTOPOB U €r0 NPUMEHEHUE B T€OMETPUYECKUX 3anadax. OCHOBHAs LI€Jb — Pa3BUTh
YMEHHE yYaluXcsi IPUMEHSATh TPUTOHOMETPUUECKHH amnmapar Mpu pelieHHH reOMEeTPUUECKHX 3aau.
Cunyc u xocunyc moboro yria ot 0° go 180° BBOASATCS ¢ MOMOIIBIO €IUHUYHON MOTYOKPY>KHOCTH,
JIOKa3bIBAIOTCSl TEOPEMBbl CHHYCOB M KOCHHYCOB U BBIBOAMTCSA e€lle OAHa (GopMylia IUIOMIAIN




TpEyrojbHMKa (IIOJOBMHA IIPOM3BEAEHMS IBYX CTOPOH HAa CHMHYC YyIVIa MEXAYy HMMH). DTOT ammapar
MIPUMEHSAETCS K PELICHUIO TPEYTOJIbHUKOB.

CkassipHOE TPOU3BEACHUE BEKTOPOB BBOJUTCS KakK B (PU3HUKE (IIPOU3BEICHUE [UIMH BEKTOPOB HA KOCUHYC
yriia Mexay HuMH). PaccMaTpuBaroTcsi CBOWMCTBA CKAJIIPHOTO MPOU3BENEHUS U €r0 MPUMEHEHUE MpHU
pELIEHNN TEOMETPUUYECKUX 3aa4.

OcHOBHOE BHUMaHHE CJEIyeT VyAEIUTh BBIPAOOTKE TMPOYHBIX HABBIKOB B [PUMEHEHHUU
TPUTOHOMETPUUECKOI0 anmapara Ipy pelieHu FreOMETPUUECKHX 3a/1au.

5. JITMHA OKPYKHOCTH M ILIOIIAAbL Kpyra (12 )

[IpaBunbHBIE MHOTOYTOJBHUKH. OKpY)XHOCTH, ONMHCAaHHAs OKOJIO IMPAaBUILHOTO MHOTOYTOJbHHKA H
BrnucaHHas B Hero. [locTpoeHue nmpaBuiibHbIX MHOTOYTOIBHUKOB. JlyinHa okpyskHOCTH. [Lomans kpyra.
OcHoBHas 11e1b — PACIIMPUTH 3HAHUE YYaITUXCSl O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHSATHUS JIJTUHBI
OKPY’KHOCTH U TUIOMAAHN Kpyra ¥ (JOPMYJIBI JUIsl UX BBIYUCIICHUS B Havame TeMbl JaeTcsi OnpeeicHIe
MPaBUILHOTO MHOTOYTOJIbBHMKA M PacCMaTPHUBAIOTCS TEOPEMBI 00 OKPYI)KHOCTSIX, OIMUCAHHOW OKOJIO
MPaBUILHOTO MHOTOYTOJIbBHUKA U BIIUCAHHOUM B HEro. C MOMOIIBIO OMMCAaHHOW OKPY>KHOCTH PEIIAI0TCS
3a/1ayd O TIOCTPOEHUU TPABWIHBHOTO IIECTUYTOJbHUKA W TPABUIBHOTO 2re-yrojibHHKA, €CIU JIaH
MIPaBUJIBLHBIN M-YTOJILHUK.

dopMyIbl, BBIPAKAIOIIME CTOPOHY IPABHUIBHOTO MHOTOYTOJIBHHKAa W PaguyC BIUCAHHONH B HETO
OKPYXKHOCTH 4Yepe3 paauyc ONHMCAHHON OKPYKHOCTH, WCIOJB3YIOTCS TPH BBIBOJAC (OPMYJ JITHHBI
OKPY)KHOCTH W IIIOIIAau Kpyra. BbIBoa ommpaercss Ha MHTYUTUBHOE MPEICTABICHHUE O Tpeaese: Mpu
HEOTPAaHWYCHHOM YBEJIIMYEHUH 4YHUCJIa CTOPOH MPaBWJIBHOTO MHOTOYTOJIbHUKA, BIIMCAaHHOTO B
OKPY’>KHOCTB, €T0 MEPUMETP CTPEMHTCS K JJIMHE 3TOW OKPYKHOCTH, a IJIONIA b — K IUIOIIAU KpyTa,
OTPaHUYCHHOTO OKPYKHOCTHIO.

6. JABm:kenns (8 1)

OtobOpakeHue 1IockocTh Ha cebs. [lonarue nBwkeHws. OceBas W ICHTpajdbHAs CHMMETPHUHU.
[TapamteneHbiil nepenoc. IloBopor. Hanoxenus n qBrKeHus.

OcHOBHas 11€71b — MO3HAKOMHUTH YYAIIUXCS C MOHATHEM JBUKEHUS U €r0 CBOMCTBAMHU, C OCHOBHBIMU
BUJAMHU JBW)KEHUM, CO B3aMMOOTHOIICHUSIMHU HAJIOKEHUM WM JABWKEHUU. JI[BUKeHHE MJIOCKOCTH
BBOJHUTCS Kak OTOOpakeHHE IUIOCKOCTH Ha celsl, COXpaHsoIlee pacCTOSTHUE MEX Ty Toukamu. [Ipu
PacCMOTPEHHUH BUOB JBMXKEHU OCHOBHOE BHUMAaHUE YJIEIISETCS IIOCTPOCHUIO 00pa30B TOUEK, MPSIMBIX,
OTPE3KOB, TPEYIOJBHUKOB IIPU OCEBOM M LIEHTPAIBHOM CUMMETPHUAX, IApaUIEIbHOM IIEPEHOCE,
nmoBopore. Ha »ddexTHbIXx mnpumepax TMOKa3bpIBa€TCd TMPUMEHEHUE ABUKCHUN TpU PEHICHUH
reoMeTpu4ecKux 3a1ad. [lIoHATHE Han0KEHUs OTHOCUTCS B JJAHHOM KypCE K YUCIy OCHOBHBIX IIOHSATHM.
Jloka3pIBaeTCs, YTO MOHATHS HAJOKCHHS M JIBFXKCHHS SBJISTIOTCS SKBUBAICHTHBIMH: JIF000E HAJIOKCHHE
SBIISIETCS JBUKEHHEM IIJIOCKOCTU M 00paTHO. V3yueHue JoKa3aTenbCTBA HE SBISETCS 00s3aTENbHbBIM,
OJIHAKO CJIEAYET PACCMOTPETH CBSI3b MOHATHI HAJIIOKEHUS U IBH)KCHUSL.

7. HayajaLHbIE CBeAeHus U3 cTepeoMeTpuu (8 1)

[Ipeamer crepeometpus. [‘eomerpuueckue Tena U MOBEPXHOCTU. MHOrOrpaHHUKU: MpU3MA,
napajuieNenuIe 1, TupamMmuaa, GopMyIIbl 171 BEIYUCIEHU UX 00BEMOB. Tena u MOBEpXHOCTH BPAILICHHUS:
WIMHID, KOHYC, cepa, map, GopMyIIbl sl BEIYUCICHUS UX TUIOMIAEH MOBEpXHOCTEH 1 0OBEMOB.
OcHoBHasi 1enb — JaTh HAYaJbHOE TMPEACTABICHHE O TellaXx W TIOBEPXHOCTSIX B MPOCTPAHCTBE;
MO3HAKOMHTh YYAIIUXCS C OCHOBHBIMH (DOpMynaMu JUIsi BBIYMCICHHS TUIOMIAACH MMOBEPXHOCTEH u
00BHEMOB TelL.

PaccmoTpenne mpocTedImx MHOTOTPaHHUKOB (TIpU3Ma, MapalijieNienuneia, MMpaMuIbl), a Takke Tel U
MMOBEPXHOCTEN BpaleHus: (MWIUHApPA, KOHyca, cdepsl, mapa) MPOBOJUTCS HA OCHOBE HAIJISITHBIX
Mpe/ICTaBICHNH, Oe3 MpUBJICUEHUS aKCUOM crepeoMeTpuu. DopMmynbl A BBYUCICHUS OOBEMOB
YKa3aHHBIX TeJ BBIBOJATCS Ha OCHOBe mpuHuuna Kaanbepu, ¢popMyiibl Al BBIYUCIEHUS IUIOMIAAEH




OOKOBBIX MMOBEPXHOCTEH IMWIMHIPA U KOHYCA MOIYyYaIOTCs ¢ TTOMOIIBIO0 pa3BEPTOK ITHX MOBEPXHOCTEH,
dhopmyna mromany chepsl MPUBOAUTCS 0€3 000CHOBAHUS.

8. 00 akcnomax reomerpun(2 4.)

becena 06 akcmoMax reomMeTpuH.

OcHOoBHas 1enb — JAarh Oojiee TIIyOOKOE NPEJCTABICHUE O CHUCTEME aKCHOM TIUIAHUMETPUH W
AKCHOMAaTHYECKOM METOJIE.

PasznuyHbIE CHCTEMBI aKCUOM, Pa3JIMYHBIE CITIOCOOBI BBEJCHHUS MTOHITHS PABECHCTBA QUTYD.

9. IloBTOpenue. Pemenue 3amau (74)







