PABOYAS ITPOTPAMMA
IO TPEJAMETY «EOMETPHSI»
JUIA 7-9 KJIACCOB

MHNOACHUTEJBHASA 3AIIMCKA

Jannast pabGouasi mporpamma 1o mpeamery «l'eoMeTpusi» cocTaBjieHa B
cooTBeTcTBUM ¢  DeAepalbHbIM  TOCYAapCTBEHHBIM  00Opa3oBaTeIbHBIM
CTaHJIapTOM OCHOBHOro obOmiero oopazoBanus (OI'OC OOO), yTBepkACHHBIM
npuka3oM MuHHcTepcTBa 00pa3oBaHUs W Hayku Poccuiickoii ®epepauuu OT
17.12.2010 Ne 1897 ¢  W3MEHEHUSIMH, YTBEPXKJICHHBIMH  MPUKA30M
MuHucrepcTBa 00pa3oBaHusl U Hayku poccuiickol ®enepauum ot 29.12.2014
Ne 1644, aBtropckorr mnporpammon JI.C. Artanacsna, B.®. byrysosa, C.b.
KamommeBa m np. (I'eomerpus. COopHHK paboumx mporpamm 7-9 Kiaccel:
nocobue sl yuutenen oomeoopasoB. opranuzanuii / [cocT. T. A. Bypmuctposa].
M. : [IpocBemenue, 2014.).

W3ydyeHne reoMeTpuM Ha CTYNEHH OCHOBHOIO oOOHIero 0O0pa3oBaHUs
HaIIPaBJIEHO HA JOCTHKECHUE CIEAYIOIINX LEJIEH:

e OBJIAJICHHE CHCTEMOW MaTeMAaTH4YeCKHMX 3HAHMM W  yYMEHHUH,
HEOOXOIUMBIX JJII MPUMEHEHHUS B MPAKTHUYECKOW NEATEIbHOCTH, U3YUCHUS
CMEXHBIX AUCLUIUIMH, TPOJIOJKEHNS 00pa30BaHus;

® HHTE/UIEKTyaJIbHOe Ppa3BHTHe, (OPMHUPOBAHUE KAueCTB JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY JJIsi TIOJHOLIEHHOM »H3HU B COBPEMEHHOM
oO1iecTBe, CBOWCTBEHHBIX MAaTEMaTUYECKOW JESITEIbHOCTU: SICHOCTU U
TOYHOCTH MBICIIA, KPUTHYHOCTH MBIIUIICHUS, WHTYHUIMH, JOTHYECKOTO
MBIIJICHUS, 3JIEMEHTOB aJIrOPUTMHYECKOW KYJIbTYphI, MPOCTPAHCTBEHHBIX
MPEICTABICHNUM, CTOCOOHOCTHU K MPEOJIOJICHUIO TPYAHOCTEN;

e (GopMUpOBaHHME MPEACTAaBICHUM 00 HIEAX M METOAaX MaTeMaTHKH Kak
YHHMBEpPCAJbHOTO $3bIKa HAyKM W TEXHHUKH, CPEACTBA MOJEIMPOBAHMUS
SABJIEHUM U TTPOIIECCOB;

® BOCIIMTAaHUE KYJbTYPhl JUYHOCTH, OTHOIICHHS] K MAaTEMAaTHKE KaK K YacTH
00111eueIOBEYECKOM KYJIbTYpPbl, UTPAIOIICH 0COOYI0 pOJib B OOIIECTBEHHOM
pa3BUTHH.

Baxuenmen 3agayeld MIKOJIBHOIO Kypca T€OMETPUM SABJISETCS Pa3BUTHE
JOTHYECKOro  MbIIUIeHHs  ydammxca. CamMu  OOBEKTbl  T€OMETPUYECKUX
YMO3aKJIIOUCHUI W TPUHATHIE B TEOMETPUU TPaBHJIA WX KOHCTPYHPOBAHUS
CocOoOCTBYIOT (POPMUPOBAHUIO YMEHUI OOOCHOBBIBATh U JOKA3bIBATh CYKICHUS,
NPUBOAUTH YETKHUE OMPENENCHUs, Pa3BUBAIOT JIOTHUECKYI0 MHTYULIUIO, KPATKO U
HarJISIIHO  BCKPBIBAIOT ~MEXAHM3M JIOTUYECKMX TMOCTPOGHHMH U ydaT HX
NpUMEHEHHUI0. TeM caMbIM F€OMETpHUs 3aHUMAET Belylllee MeCTO B (hOPMHUPOBAHUU

Hay4YHO-TEOPETUYECKOr0 MBIIUIEHUSI IIKOJBbHHUKOB. PackpbiBass BHYTPEHHIOIO
rapMOHUIO MaTeMaTUKH, (opMUpYd MOHMMaHUE KpacoTbl U  M3SALIECTBA



MaTEeMaTHYECKUX PACCYXJACHHUH, CHOCOOCTBYS BOCHPHUITHIO T'€OMETPUUYECKHUX
(opM, YCBOEHUIO IIOHATHSL CUMMETPUHN, TEOMETPHUSI BHOCUT 3HAYUTENbHBIN BKJIaJ B
ACTETUYECKOE BOCHMTAaHUE ydamuxcs. E€ u3yueHue pa3BHBaeT BOOOpakKeHHE
IIKOJIbHUKOB, CYIIECTBEHHO 00Oramaer M pa3BUBAET HUX IPOCTPAHCTBEHHBIE
IIPEACTaBIICHHUS.

OBIIAA XAPAKTEPUCTHUKA YUYEBHOI'O INPEJIMETA

B kypce ycioBHO MOKHO BBIAECIHTH CIEAYIOIINE CONEPKATEIbHbBIC JINHUM:
«Harnannass ~ reometpusi»,  «l'eomerpuueckue  urype»,  «U3mepenue
reoMeTpuyeckux  Benuuun», «Koopaunate», «Bekrops», «Jloruka w
MHOXECTBa», «[ ' €OMETpUsS B UCTOPUUECKOM PA3BUTHI.

Marepuan, otHocamuiics k JuHuM «HarnsgHas reomeTpusi» (2JIE€MEHTHI
HarJsgHOW — CTEPEOMETPUM)  CIIOCOOCTBYET  Pa3BUTHUIO  IPOCTPAHCTBEHHBIX
IIPEACTABICHUN YYaluXCs B paMKax U3y4YeHUs INIAHUMETPUHU.

Copepxanue pazgenoB «l'eomerpuueckue ¢uryps» u «l3mepenue
IF€OMETPUYECKUX BEIUYUH» HALICJICHO Ha IIOJIy4YCHUE KOHKPETHBIX 3HAHUN O
reOMETPUUYECKON Urype Kak BaxKHEHIIEH MaTeMaTH4ecKol MOIENH /1JIsl OTIUCaHUS
OKpyXxaromero mupa. CuCTeMaTHyecKoe H3YyYEHUE CBOWCTB T'€OMETPUYECKUX
(Guryp mo3BOJIUT Pa3BUTh JIOTHUYECKOE MBIIIJIEHUE U TOKA3aTh NPUMEHEHUE ATUX
CBOMCTB IIPH PEIICHUH 3a/1a4 BBIYMCIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa, a
TaKXe MPAKTHYECKUX.

Marepunai, OTHOCAIIMMCA K COAEpKaTelbHbIM JMHUAM «KoopauHaTeDy n
«BekTopbl», B 3HAYMTENIBHOW CTENEHU HECET B ceOe MEXIPEIMETHbIE 3HAHUS,
KOTOPBIE HAXOIAT NPUMEHEHNE, KaK B PA3JINYHBIX MATEMATUYECKNUX JUCHUILUINHAX,
TaK U B CMEKHBIX IIPEAMETAX.

OcoOenHocThi0 JMHUU «JIOorMKa W MHOXECTBa» ABISETCS TO, YTO
IIPEACTABICHHBIA  3[€Cb  MAaTepUall  IPEUMYLICCTBEHHO  M3y4yaercs IIpu
PaCCMOTPEHHUH pA3JIMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMI MaTepHall
HAlleJIeH Ha MaTeMaTHYeCKOe pa3BUTHE YYallUXcs, (POPMUPOBAHUE Y HUX YMEHHUS
TOYHO, C’KaTO U SICHO MU3J1araTh MBICJIIA B YCTHOW U IMCbMEHHOU peYH.

JIunna «l'eomeTpuss B HCTOPUYECKOM DPa3BUTUM» MPEIHA3HAYCHA JJIA
(bopMHpOBaHUS NPEICTABICHUN O T€OMETPUM KaK YaCTH YEJIOBEYECKOU KYJbTYPHI,
JUIsl OOIIEro pa3BUTHA IIKOJIBHUKOB, Ui CO3JAaHMS KYJIBTYPHO-HCTOPHYECKOU
cpelibl OOy4eHHUs.

OIIMCAHUE MECTA YYEBHOI'O ITPEIMETA
B YYEBHOM IIUVIAHE

bazucHblil yueOHbI (0Opa3oBaTeIbHBIN) MJIAaH Ha WM3YyYEHUE T€OMETPUU B
OCHOBHOM HIKOJIE OTBOAMUT 2 yuyeOHBIX yaca B HeAeno B 7-9 Kjaccax B TEUEHHUE
Kakaoro rojga oOydenusi, Bcero 204 ypoka. YdeOHOe BpeMs MOXKET OBITh
YBEJIMYEHO 70 3 YPOKOB B HEAECIIIO.



JIMYHOCTHBIE, METAIIPEJMETHBIE U IIPEAMETHBIE
PE3YJBbBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

[Iporpamma obecrieunBaeT JOCTUKEHUE CIAEAYIOIINUX PE3YIbTATOB OCBOCHHUS
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:
JIUYHOCMHDbIE:

1) ¢popMupoBaHuE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OO0YYarolUMXCsl K CaMOpPa3BUTHUIO U CaMOOOPA30BaHHUIO HA OCHOBE
MOTHBAllMM K OOYYEHUIO M TIO3HAHUIO, BHIOOPY JaibHEHIIEro oOpa3oBaHUs Ha
0a3e OpUEHTUPOBKU B MHUpe Mpodeccuil U MpodecCHOHANBHBIX MPEeANOYTeHUH,
OCO3HAHHOMY IOCTPOCHHUIO HWHAMBUIAYaTbHONH 00pa30BaTEeIbHON TPACKTOPUH C
y4€TOM yCTOWYUBBIX IMO3HABATEIHHBIX HHTEPECOB;

2) (QopmHupoBaHUE WEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

3) dopmupoBaHHEe KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILEHUH U
COTPYJHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU U MIIQAIIMMHU B 00pa30BaTEIbHOM,
OOILIECTBEHHO TMOJE€3HOM, Yy4eOHO MCCIIE0BATENbCKOM, TBOPUYECKOM W JIPYrux
BU/JIAX JIEITEIbHOCTH;

4) ymMeHue SCHO, TOYHO, TPaMOTHO U3JlaraTh CBOU MBICIM B YCTHOU U
MUCbMEHHOW peyd, MOHUMAaTh CMBICT TIOCTaBJICHHOM 3a/aud, BBICTpAaUBAThH
apryMEeHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) KpUTHYHOCTH  MBIIUICHHS, yMEHHE  paclo3HaBaTh  JIOTHYECKHU
HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

6) KpeaTUBHOCTH MBIIICHUS, THUITUATUBY, HAXOTYUBOCTh, AKTUBHOCTH MIPU
pelIeHnH reOMETPUYECKUX 3a/1ady;

7) yMeHUE  KOHTPOJMPOBATH TMPOIECC U  pe3yibTaT  y4yeOHOU
MaTeMaTHYECKON JIeATeIbHOCTH,

8) CHOCOOHOCTP K 3MOLMOHAIBHOMY BOCHPHUATHIO MaTEMaTUYECKUX
00BEKTOB, 3aJ1a4, PEIICHUHN, PACCYKICHUI;

Memanpeomemubie:

1) ymeHHe CaMOCTOSITENBHO IUIAHMPOBATH  aJIbTEPHATHUBHBIC IMYTHU
JIOCTHDKEHMSI 11eJiel, OCO3HaHHO BHIOMpaTh HambOoJee S(PPEeKTUBHBIC CHOCOOBI
perieHus y4eOHbIX U TT03HABATEIbHBIX 33/1a4;

2) yMEeHHE OCYIIECTBISATh KOHTPOJIb M0 PE3YJIBTATY U TIO CIIOCO0Y JIEUCTBHUS
Ha YPOBHE MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTHUBHI,

3) ymeHue aJeKBaTHO OIICHWBATh MPABUIBHOCTh WJIH ONIMOOYHOCTH
BBITIOJTHEHUS Y4eOHOM 3amauu, €€ OOBEeKTUBHYIO TPYIHOCTh W COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS;

4) 0CO3HAaHHOE BJIAJCHUE JIOTUYCCKUMU JCHCTBUSIMHM OTIPEACIICHUS IOHATHH,
0000IIeHNsI,  YCTaHOBJICHUS aHaJIOTHH, KIaccuuKalui  Ha  OCHOBE
CaMOCTOSATEIILHOTO BEIOOPA OCHOBAHHMM M KPUTEPHUEB, YCTAHOBJICHHUS POJOBUIOBBIX
CBSI3€CH;

5) yMeHHWe YCTaHaBIIMBAaTh IPUYMHHO-CJICACTBEHHBIC CBS3H, CTPOUTH
JIOTUYECKOE PACCYXKIEHUE, yMO3akitoueHne (MHIYKTUBHOE, JAEAYKTHBHOE M TIO
aQHAJIOTUH) U BBIBOIBI;



6) yMeHue co3daBaTh, NPHUMEHATb U NPEOOpPa3OBBHIBATH 3HAKOBO
CUMBOJIMYECKHE CPEACTBA, MOJEIM M CXEMbl [JIi pEHIeHUs Y4YeOHbIX U
MTO3HABATEIbHBIX 33/1a4;

7) yMeHuEe OpraHu30BBIBaTh Yy4ye€OHOE COTPYIHUYECTBO U COBMECTHYIO
JEATEIIBHOCTh C YYWUTEIIEM U CBEPCTHUKAMU: ONPEACISATh LENU, PACIPENCIIAThH
(GYHKIIUM W POJIM YYACTHHMKOB, OOIIHME CHOCOOBI paboThl, yMeHHE paboTaTth B
rpynme: HaxoIWuTh o0O0Ilee penieHue M pas3pemiatb KOHQIUKTBI Ha OCHOBE
COTJIACOBAHUS MO3UIMHI U YUETa UHTEPECOB; CAyLIaTh NapTHEPA; POPMYIUPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHE;

8) ¢opmupoBanue u pa3BUTHE YyUYEOHOW © OOIIEMIOIH30BATEIHCKOMN
KOMIIETEHTHOCTH B obnactu UCIIOJIb30BaHUs nH()OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TexHosorui (MK T-koMneTeHTHOCTH);

9) bopMupoBaHu€e MepBOHAYATBLHBIX MPEICTABICHUN 00 HESIX U 0 METOJIax
MaTeMaTUKH Kak 00 YHHMBEPCAJIBHOM S3bIKE HAyKW U TEXHHUKH, O CPEJCTBE
MOJEIUPOBAHUS SABICHUHN U MIPOIIECCOB;

10) ymeHue BHUJIETh MAaTeMaTHYECKYIO 3aJlayy B KOHTEKCTE MPOOJIEeMHON
CUTyalluy B IPYTUX JUCHUILUIMHAX, B OKPYXKAIOIIEH KU3HMU;

11) yMeHMe HaxoIuTh B Pa3NMMUHBIX HCTOYHHMKAX HH)OpMaIHIO,
HEOOXOIUMYIO JUIsl PEUICHUST MaTEMaTUYECKUX MpoOJieM, U TPEICTaBIATh €€ B
NOHATHOW (opMe; MPUHUMATh PEIICHHE B YCJIOBHSIX HEMOJHON U M30BITOYHOM,
TOYHON U BEPOSITHOCTHOM MH(pOpMAaINK;

12) ymeHue TOHMMATh M HCHOJIb30BAaTh MAaTEMaTUUYECKHE CPENICTBA
HarIsiAHOCTH  (PUCYHKH, YEPTEeXH, CXEMbl M Jp.) I HWUIIOCTpalluH,
WHTEpIIpeTaluy, apryMeHTallUH;

13) yMmeHue BbIABUTaTh THUIIOTE3bl MPU PEUICHUM YYEOHBIX 3aJady U
MOHUMATh HEOOXOIUMOCTh UX TTPOBEPKH;

14) ymMeHue TNPUMEHSTh WHIAYKTUBHBIE W JICIYKTUBHBIE CIIOCOOBI
paccyXIeHUM, BUJIETh PAa3IMYHbIE CTPATETUN PEUICHUS 3a/1a4;

15) nmoHuMaHHWE CYIIHOCTH aJTOPUTMHUYECKUX TMPEIINUCAHUNA U YMEHHE
JIECTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM aITOPUTMOM;

16) ymeHHe CamMOCTOATENIHLHO CTaBUTH 1M, BBIOMpPATh W CO37aBaTh
ITOPUTMBI IS PEIICHUS] y4eOHBIX MaTEMaTUYECKUX MTPOOJIEM;

17) ymeHue TuiaHupoBaTh W OCYIIECTBISTH JEATEILHOCTH, HAIPABICHHYIO
Ha PEeILECHUE 3a/1a4 UCCIIEI0BATEIhCKOIO XapaKTepa;
npeomemuble:

1) oBnameHune 0a30BBIM MOHSATUMHBIM amnmapaToM MO OCHOBHBIM paszjieiam
COJIepKaHMs; TMpEACTaBiIeHHEe OO0 OCHOBHBIX H3yYaeMbIX TMOHATUIX (YHCIIO,
reoMeTpudeckasi Gpurypa, BEKTop, KOOPAUHATHI) KaK BaXKHEHIITUX MaTeMaTHYECKUX
MOJIEJISIX, TIO3BOJISIONINX OMUCHIBATH U M3y4aTh PeabHbIC MIPOLIECCHI U SIBJICHUS;

2) ymeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAIM3UPOBATH,
U3BJICKAaTh HEOOXOIMMYI0 WH(OpMAIMI0), TOYHO W TPAMOTHO BBIpAXaTh CBOU
MBICIK B YCTHOM M IIUCBMEHHOM pE€YM C MNPUMEHEHUEM MATEMATHYECKOU
TEPMUHOJIOTUM U CHUMBOJIMKH, HCIOJIb30BAaTh PAa3JIMYHBIE SI3bIKM MAaTEMaTHKH,
MPOBOJUTh  KiAacCU(UKAIMK, JIOTHYECKHE OOOCHOBAaHMS, JI0KAa3aTEIbhCTBA
MaTeMaTUYECKUX YTBEPKICHUI;



3) oBIaJeHUE HABBIKAMH YCTHBIX, MHCHBMEHHBIX, WHCTPYMEHTAJIbHbBIX
BBIUMCJICHU;

4) oBiaJcHUE TECOMETPUYECKUM S3BIKOM, YMEHHE HCMOJb30BaTh €ro JJis
OMHUCAHUSI TPEAMETOB OKPYKAIOIIETO MHpPA, PAa3BUTUE MPOCTPAHCTBEHHBIX
NPEACTAaBICHUH W  HM300pa3uTENbHBIX YMEHHM, TPUOOPETCHHE HABBIKOB
r€OMETPUYECKUX MOCTPOCHUI;

5) yCBOGHHME CUCTEMATHUECKUX 3HAHUHM O TUIOCKUX (DUTYypax M UX CBOMCTBAX,
a TAaK)K€ Ha HATJJHOM YPOBHE — O IPOCTEUIIMX MPOCTPAHCTBEHHBIX TeENax,
YMEHUE TPUMEHITh CHUCTEMATUYECKHWE 3HAHUA O HUX JUISI  PEHICHUS
F€OMETPUYECKUX U MPAKTUUYECKUX 3a/aY;

6) yMeHue HU3MEpATh JIMHBI OTPE3KOB, BEIUYUHBI YTJIOB, HCIOJIb30BAThH
bopMyIIBI IS HAXO0XKACHUS TEPUMETPOB, TUIOMAACH U 00BEMOB T€OMETPUIECKUX
duryp;

7) yMeHHE TNPUMEHSATHh HW3YUYCHHBIE TTOHATHS, PE3YyJIbTaThl, METOJbI JIJIs
pemeHusl 3aJay MPAaKTUYECKOrO XapakTepa U 3a7ad U3 CMEKHBIX JUCIUILINH C
HCIIOJIB30BaHUEM IMPU HEOOXOJUMOCTH CIPABOYHBIX MAaTEPUATIOB, KAJIBKYJIATOPA,
KOMIIBIOTEPA.

COJAEPXAHHUE YYEBHOI'O ITPEIMETA

Harnsanas reomerpusi. HarnsaHsle npencTaBiieHus O IPOCTPAHCTBEHHBIX
¢urypax: KkyO, mNapajjenenunesa, Opu3Ma, OUpaMuia, wmap, cdepa, KOHYC,
mnHap.  M3o0paxeHue mnpocTpaHCTBEHHbIX (uryp. Ilpumepsl cedeHMi.
Muororpannuku.  IIpaBunbHble  MHOrOorpaHHuku.  lIpumepsl  pa3BEpTOK
MHOTOTPAaHHHUKOB, HUJIMHAPA U KOHYCA.

[Tonsatue 00bEma; enuHuipl  o0béMa. OO0BEM  MPSIMOYTOJIBHOTO
napajuienenunena, Kyoa.

I'eomerpuueckue ¢urypsl. [Ipsveie u yribel. Touka, nmpsiMasi, IIOCKOCTb.
OTtpe3ok, j1yd. Yroia. Buasl yrnos. BepTukanbHble U cMeXHBIE YIbl. buccekrpuca
yTJIa.

[TapamiensHble U nepecekaronuecs npsmele. [leprneHauKynsipHbIe MpsMBIE.
TeopeMsbl 0 MapayuIeTbHOCTH U MEPIIEHINKYISIPHOCTH NpsAMBIX. [leprnieHukynsp n
HaKJIOHHAs K npsaAMoil. CepeAMHHBIN NEPIEHIUKYJIIAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoMCTBa OHCCEKTpUCHI yria W
CEPEAVHHOTO MEPIEHIUKYIIAPA K OTPE3KY.

Tpeyronsuuk. BwicoTta, wmeamana, OuccekTpuca, CpemHSAs  JUHUSA
TpeyroyibHUKa. PaBHOOEIpEeHHbIE U PAaBHOCTOPOHHHE TPEYTOJIbHUKU; CBOMCTBA U
MIPU3HAKH paBHOOEIPEHHOTO TPEYTOJbHUKA. [Ipu3Haku pPaBEHCTBA
TpeyroJapHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOIEHUS MEXKIYy CTOPOHAMU U
yTJIaMH TPEYTOJIbHUKA.

CyMma yrioB TpeyrosbHuUKAa. BHemnue yriael TpeyrojbHHuKa. Teopema
®daneca. [Togobue TpeyroapHukoB. [IpuzHaku moaoous
TpeyroyibHUKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHTEHC
OCTPOTO yIJIa IPSIMOYTOJIBHOTO TpeyroiabHuKa u yriioB ot 0 no 180°; mpuBenenue
K OCTpoMy yriy. PemieHne npsIMOYTrOJbHBIX TpPEYroJbHUKOB. (OCHOBHOE



TPUTOHOMETPUUECKOE TOXKIAECTBO. POpPMyJIbl, CBA3BIBAIOIINE CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC OJIHOTO U TOTO K€ yIila. Permenue TpeyrojipHUKOB: TeopeMa
KOCHHYCOB M TEOpEMa CUHYCOB. 3aMe€4aTeIbHbIE TOUKH TPEYTOJIbHUKA.

YeroipéxyronpHuk. IlapamnenorpamMmm, €ro CBOWCTBA W NPU3HAKH.
[TpsimoyronbHUK, KBaapaT, poMO, X CBOMCTBA U NpU3HaKu. Tpamenus, cpenHss
JIMHUS TPAIICLMH.

MHoroyronsHUK. Beinykibsie MHOroyrojapHuku. CyMma yriios
BBIITYKJIOTO MHOTOYTOJIbHHKA. [[paBHIIbHBIE MHOTOYTOJIbBHUKH.

OxpyxHocTb U Kpyr. Jyra, xopaa. Cekrop, cerMeHT. LleHTpanbHbIil yrou,
BIIMCAHHBIN YIoOJI, BEJIMYMHA BIIMCAHHOTO yriia. B3aumHoe pacrnoioxkeHne mpsaMon
U OKPYKHOCTH, JIBYX OKpYKHOcTeW. KacarenbHas M cekymas K OKpYKHOCTH, UX
CBOICTBa. BriicaHHble M ONHMCAHHBIE MHOTOYTOJBHUKH. OKPYKHOCTh, BIIMCAHHAS
B TPEYTOJBHUK, U OKPYXXHOCTb, OIIMCAHHAsI OKOJIO TPEYroJIbHUKA. BrimcaHHble U
OIMCAHHBIE OKPYKHOCTH IPABUIIBHOIO MHOTOYT OJIbHUKA.

['eomerpuueckue npeodbpazoBanusi. Ilonarue o paBenctse ¢uryp. [lonstue
O JBIDKEHMM: OCeBasi M LEHTpajbHas CUMMETPHUM, IapaUICJIbHBIM IIEPEHOC,
noBopoT. [lonarue o nogobuu puryp u romoreTun.

IlocTpoeHnss C NMOMOIIBIO LUPKYJIsT M JMHEWKU. OCHOBHBIE 3a/1a4d Ha
IIOCTPOCHUE: JICJICHUE OTpe3Ka IIOIOJIaM; IIOCTPOCHUE YIJIA, PABHOIO IJAHHOMY;
IIOCTPOCHUE TPEYTOJbHUKA 10 TPEM CTOPOHAM; IIOCTPOCHHUE IEPIICHIUKYJIApA K
NPsIMOii; MOCTPOEHUE OMCCEKTPUCHI YIJIA; IEJIEHUE OTPE3Ka Ha N paBHBIX YaCTEH.

Pemenne 3a1au Ha BEIYMCIIEHUE, JOKA3ATENBCTBO U IIOCTPOCHUE
C MCIOJIb30BaHUEM CBOMCTB U3YUEHHBIX (PUTYP.

HN3mepenune reomerpuyeckux BeaudymH. /[imHa otpeska. PaccrosHue ot
TOYKH JI0 IPsIMOM. PaccTosiHrE Mex Ay MapayiebHbIMU MPSMBIMH.

IlepumeTp MHOTOYTOJIBHUKA.

JImMHa OKPYKHOCTH, YHCIIO T; JJIMHA T1yI'M OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXAY BEJIMYMHON LICHTPAIBHOTO yria
U JUIMHOW IyT'¥ OKPY>KHOCTH.

[Tonstre muomanu wiockux ¢uryp. PaBHOCOCTaBlIeHHbIE U PaBHOBEIUKHE
¢urypsl. [nomane npsimoyronbauka. [Inomanau napamienorpaMmma, TpeyrojbHUKa
u Tpaneunu. Ilnomans mMHOroyronsHuka. Ilmomanae kpyra u Imiomanb CEKTOpa.
CooTHoIIeHHE MEXKTy TUIOMIAISIMH TI0I00HBIX (PUTyp.

Pemienne 3amad Ha BBIYMCIEHHE M JOKA3aTEIbCTBO C HCIOJIB30BAHUEM
U3Y4YEHHBIX (HOpMYJI.

Koopaunarel. VYpaBHenue npsmon. KoopauHatsl cepennHbl OTpE3Ka.
@opMmyna pacCTOSTHUSA MEXKIYy JBYMS TOYKAMHM IUIOCKOCTH. Y paBHEHHE
OKPY’KHOCTH.

BekTopsl. [{nuna (Moaysb) Bektopa. PaBeHcTBO BekTOopoB. KomnHeapHbie
BEeKTOpBI. KoOpauHaTel BEeKTOpa. Y MHOKEHUE BEKTOPA HA YKUCIIO, CyMMa BEKTOPOB,
pa3joKeHHEe BEKTOpa M0 [JBYM HEKOJUIMHEAapHbIM BekTopaMm. CkanspHoe
IIPOU3BEACHUE BEKTOPOB.

Teopernko-MHOKeCTBEHHbIE MOHATHA. MHOXXECTBO, JIEMEHT MHOXKECTBA.
3ajlaHle MHOXECTB MEPEUYHCIIEHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOKWCTBOM.
[TonmuoxecTBO. OOBEIMHEHUE U TIEPECCUEHNE MHOKECTB.



JJieMeHThI Joruku. Onpeaenenne. AKCHOMBI U TEOpEMBI. J{0Ka3aTenbCTBO.
JlokazaTenbCTBO OT MpOTUBHOro. Teopema, oOpaTHas pgaHHOW. Ilpumep wu
KOHTPIPUMED.

[loHsiTHE O pPaBHOCWIBHOCTH, CJIEJOBAHUU, YHOTPEOJEHHE JIOTMUECKUX
CBSA30K eCiu ..., MO ..., 8 MOM U MOJbKO 6 MOM Cy4ae, JOTUIECKUE CBA3KU U, U

I'eomerpuss B ucropudeckoM pa3putum. OT 3emiemMepus K T€OMETPHUH.
[Tuparop u ero mxona. Pamec. Apxumen. IlocTpoeHne mpaBUIBHBIX
MHOTroyroibHUKoB. Tpucekuust yria. Kaaparypa kpyra. YaBoeHue KyoOa.
Hcrtopust uucna m. 3onoroe ceuenue. «Hawama» EBximpa. JI. Oiimep. H. W
JloGaueBckuii. Mictopus nsaToro nocryniara.

N300peTreHne  MeTola  KOOpPJMHAT,  MO3BOJISIIOLIEIO  NEPEBOAMTH
reoMeTpuueckue 00beKThl Ha s3bIK anreOpsl. P. Ilexapt u I1. depma. [Ipumeps
Pa3IMYHBIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.



TEMATHYECKOE IINIAHUPOBAHHUE
C ONNPEAEJEHHMEM OCHOBHbLIX BUJA0OB JAEATEJIBHOCTH

I'eomerpus 7 kaacc:

Ne Tembl TemaTnueckoe OcHOBHBIC BH/BI

(pa3aen) IVIAHUPOBAaHUE y4eOHOH JesATeJbHOCTH
[Ipsamas u otpe3ok. JIyu u OOBSICHSATD, YTO TaKoe
yroa (1 9) OTPE30K, JIy4, Yroj, Kakue
CpaBHEHHE OTPE3KOB U YIJIOB | (PUTYPBI Ha3bIBAIOTCS
(1 49) PaBHBIMH, KaK CpPaBHUBAIOTCS
N3mepenne oTpe3KoB. U U3MEPSIOTCS OTPE3KH W
W3mepenue yrios (2 1) yIabl, YTO TakKoe TIpagyc u
[lepniennukynsipHbIe NpsAMble | TPafyCHas Mepa yria, KaKomn
(19 YrOld Ha3bIBACTCS  IIPSIMBIM,
Pemenue 3anau (1 4) TYIBIM, OCTpBIM,
Kontpoarshas padora Ne 1 pa3BEPHYTHIM,  4YTO  TaKoe
(1 4) cepeanHa OTpe3Ka 17§

OuccekTpuca yIia, Kakue
yIJIbl HA3bIBAIOTCS CMEXHBIMU
U Kakue BEpPTUKAJIbHBIMU;

I rapa I. dbopmyHpoBaTh u
HavaabHble PMYTTIP

00OCHOBBIBAThH YTBEPKICHUS
reoMeTpHYecKHe

O CBOMCTBax CMEXHBIX W
ceenenus (7 4)

BEPTUKAJIbHBIX YTJIOB;
OOBSCHATHh, KaKh€ TMPSMbIC
HA3bIBAIOTCS
MIEPIICHANKYJIIPHBIMHU;
(bopMyaMpoBaThH 1

000CHOBBIBaTh YTBEPKJICHUE O
CBOMCTBE  JIBYX  HPSMBIX,

MEePIICHINKYISIPHBIX K
TPEThEN; u300paxkatb U
pacno3HaBaTh yKa3aHHbIC

npocrelimme  GUrypsl  Ha
yepTekax; pemarbh 3a7add,
CBSI3aHHBIC C TUMU
MpOCTeUIUMU (HUTypaMu

IlepBolii npu3Hak paBeHcTBa | OOBICHATH, Kakas (Qurypa

TPEyroJbHUKOB (3 4) Ha3bIBAECTCS  TPEYTOJIbHUKOM,
I'nasa II. MenuaHnbl, OMCCEKTPUCHI U 4TO TaKoe BEPILUHBI,
TpeyroabHHKH | BBICOTHI TPEYTOJbHHUKA (3 4) | CTOPOHBI, YIVIbI U TEPUMETP
(14 4) Bropoli u TpeTnil mpu3HaKu TPEYTOJIbHUKA, KaKou
pPaBEHCTBA TPEYTOJIbHUKOB TPEYTOJIBHUK Ha3bIBACTCA

(3 9) pPaBHOOEIPEHHBIM U KaKOH




3amaun Ha moctpoenue (2 9)

Pemenue 3amay (2 u)

Kontponbnas padora Ne 2

(19)

PABHOCTOPOHHUM, KaKue
TPEYTOJbHUKMA  Ha3bIBAKOTCS
paBHbIMHU;  HU300pakaTb U
pacrio3HaBaThb Ha 4YepTexax
TPEYTOJIbHUKU 151 170:¢
AJIEMEHTHI; (HOPMYIUPOBATh U
JIOKa3bIBaTh  TEOPEMBI 0
MpU3HAKaxX paBEHCTBA
TPEYTOJILHUKOB; OOBSICHSITH,
4TO Ha3bIBaCTCA
MEPICHIUKYIIIPOM,
MPOBEAEHHBIM W3  JTAHHOM
TOYKA K JIAHHOW TIPAMOH;
(bopMyIMpOBaTh U TOKA3bIBATH
TEOpPEMY O MEPIECHANKYISIPE K
PSIMOii; OOBSICHATD, KAKUE
OTPE3KH Ha3bIBAIOTCS
MEUaHOM, OuCCEeKTpUCOH U
BBICOTOM TPEYTOJbHUKA;
dhopMyIHpOBaTh U JOKA3bIBAThH
TEOPEMBI 0 CBOMCTBax
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA; pemathb
3a/1a4H, CBSI3aHHBIC C
MpU3HAKaMHU paBEHCTBA
TPEYTOJbHUKOB U CBOMCTBAMH
paBHOOEIPEHHOTO
TPEYTOJbHUKA;
bopMyIMpOBaTh OMpEIeTICHUE
OKPY)XHOCTH; OOBSICHATH, YTO
TaKoe LEHTP, paauyc, Xopaa u
JIMaMETP OKPYKHOCTH; pEIIaTh
MPOCTEUIIINE 3aJ1a4u Ha

MOCTPOCHUE (moctpoeHue
yria, paBHOTO  JIaHHOMY,
ITOCTPOCHUE OMCCEKTPUCHI
yria, MOCTPOEHUE
NEPICHIUKYISAPHBIX TPSMBIX,
MOCTPOEHUE CepeIHbI
oTpe3ka) W 0oJiee CIOXKHBIC
3aJauH, UCIIOJIb3YIOIIIHE
yKa3aHHbIE IIPOCTENIINE;

COIIOCTAaBJIATDH HOqueHHBII;‘I
PE3YJIbTAT C YCIIOBHUCM 3ada4U,
AHAJIN3HUPOBATH BO3MOJKXHBIC




ciydau

I'nasa III.
I[MapassienbHble
npsimbie (9 )

[Ipr3Haku napajsieaIbHOCTH
ABYX MpsiMbIX (3 9)

AKkcroma napaieIbHbIX
npsIMBIX (3 1)

Perrenue 3amay (2 4)

Kontponbhas padora Ne 3

(14)

@OopMyIMpPOBATh OINPEIAECICHUE

napauieIbHBIX IPSIMBIX;
OOBSICHATD c ITOMOIIIBIO
PHUCYHKA, KaKue YTJIBI,
00pa3oBaHHbIE pu

MEPECEYEHUHN JIBYX MPSIMBIX
CEKYyIIEH, Ha3bIBAIOTCA
HAKpPECT JICKAIIUMH, KaKue
OJHOCTOPOHHHUMHU U KAKHUE CO-
OTBETCTBEHHBIMH;
dhopMyIMpOBaTh U JOKa3bIBATh
TEOPEMBI, BBIPXKAIOIINEC
MPU3HAKU MapaJJIEIbHOCTH
JIBYX MPSIMBIX; OOBSICHSATH, YTO
TaKO€ aKCUOMbI T'€OMETPUU U

KaKue aKCHOMBI yKe
MCIIOJTb30BAJIHCh paHee;
dhopmynHrpoBaTh aKCUOMY

MApAJJICTBHBIX ~ OPSIMBIX U
BBIBOJIUTH CJICICTBUS U3 HEE;
dhopMyIMpOBaTh U JOKa3bIBATh

TEOPEMBI 0 CBOMCTBax
napauieIbHbIX MPSIMBIX,
oOpaTHbIE TeopemMaM 0
MpU3HAaKaxX TMapauieIbHOCTH,
CBSI3aHHBIX C HaKpecT
JCKAIIUMH,

COOTBETCTBCHHBIMH u

OJIHOCTOPOHHUMHU yIJIaMH, B
CBSI3M C ATUM OOBSICHATH, YTO
TaKoe YCJIOBHE W 3aKIIOUYCHUE
TEOpEMbI, Kakas  Teopema
Ha3bIBa€TCsI  OOpaTHOW MO
OTHOIICHUIO K JTaHHOM
TeopeMe; OOBICHATH, B UEM




3aKJTI0YAETCS MEeTOJ
JI0Ka3aTelibcTBa oT
MPOTUBHOTO: (POPMYIHPOBATH
U JI0Ka3bIBaTh TEOPEMBbI

00 yrigax c COOTBETCTBEHHO

IapajuleIbHbIMU U
MIEPIICHIUKYJIAPHBIMU
CTOpOHAMU; IIPUBOJINTH

IMPHUMCPHBI UCITOJIb30BAHUA
9TOro mMeroaad, peiuarb 3aJaqdu
Ha BBIYHMCJIICHHUC,
J0Ka3aTCJIbCTBO )41
IIOCTPOCHHC, CBJ3aHHBIC C
ImapaJuICJIbHBIMU IIPAMBIMHU

I'nmaBa IV.
CooTHoOIIEHHA
MEKIY
CTOPOHAMM H
yrjamMu
TpeyrojibHUKa

(16 1)

CYMMa YIJIOB TPCYTOJIBHHUKA
(29)

COOTHOIIICHUS MEXTY
CTOpOHAMH U yTJIaMHu
TpeyroipHuKa (3 1)

KontposnbHas padora Ne 4

(1)

[IpsiMmoyrosbHbBIE
TPEyroJbHUKH (4 1)

[TocTpoenue TpeyroybHUKa
1o TpéM sieMeHTaM (2 1)

Pemenue 3anau (3 4)

Kontponbshas padora Ne 5

(14)

dopMynHpoBaTh u
JIOKa3bIBaTh TEOPEMY O CyMME
VIJIOB TpEYrojibHUKa W €€
CJIEJICTBHE O BHEIIHEM YTJie
TPEYTOJIbHHKA, MIPOBOIUTH
KJIacCU(UKALIUIO

TPEYTrOJIbHUKOB TIO0  yIJlaM;
dbopMyIHpOBaTh U JOKA3bIBAThH
TEOPEMY O COOTHOIICHMSIX
MEXIy CTOPOHAMH W yTJaMHu
TpeyrojibHuKa (TpsMoe U
oOpaTHOE yTBEpXKICHHsS) U
CJICICTBUSL U3 HEE, TEOPEMY O
HEPABEHCTBE  TPEYrOJIbHUKA;
(bopMyIMpPOBATh U I0KA3bIBAThH
TEOPEMBI 0 CBOMCTBAax
MPSMOYTOJIBHBIX

TPEYTOJIbHIKOB

(IpAMOYTOIBHBIM

TPEyroJapHUK ¢ yraom 30°,
MIPU3HAKU paBeHCTBa
MPSAMOYTOJIBHBIX

TPEYTOJIbHUKOB);

bopMyIMpPOBaTH OMPEICIICHNUS
pacCTOSsIHUSL OT TOYKH  JIO
MPAMOM, PACCTOSIHUA MEXKIY
napayieIbHBIMA  TIPSIMBIMU;

peuiaTtb 3aJa4u Ha
BBIYHCJIICHUA,
J0Ka3aTCJIbCTBO )41

IOCTPOCHHUC, CBJ3aHHBIC C




COOTHOILICHUSIMU MEXIY
CTOpOHaMH " yriamu
TPEYrOJIbHUKA U pac-
CTOSITHUEM MEXIY
NapaJUIeIbHBIMA  TPSMBIMH,
pu HEO0XOMMOCTH
IIPOBOAMUTH IO XOIY PELICHUs
JOTIOJTHUTENBHBIE
IIOCTPOECHUSA,  CONOCTABIATH
IIOJYYEHHBIA  pe3ylbTaT ¢
YCIOBHEM 3aJayd, B 3aJadax
Ha IIOCTPOCHUE MHCCIIEN0BATh
BO3MOKHBIE CIIy4au

Pemenue 3anay (1 )

IloBTOpEHMe. Pemenue 3anay (1 )

4 9) Pemenue 3anay (1 )

Pemienue 3anau (1 4)

T'eomerpust 8 kiace:

Ne Tembl (pa3aed)

TemaTnueckoe
IVIAHUPOBAHHUE

OcHOBHBIE BH/BI
y4eOHOM [1eATeJIbHOCTH

I'maBa V.

YeThIpEéXyroibHUKH
(14 a)

MuoroyroiasHuku (2 )

OOBSCHATh, UYTO  TaKOE

[Tapannenorpamm n
tpanenus (6 4)

JJOMaHa“, MHOT'OYT'OJIbHHK,
€ro BCPIINHBI, CMECXKHBIC

[IpsiMOoyroJIbHUK, pOMO,
kBazpart (4 1)

CTOPOHBI, AuaroHaliu,
H306pa)I(aTI> N pacCIlO3HABATb

Pemenue 3anay (1 )

MHOTI'OYI'OJIbHUKH Ha

KontposnbHas padora Ne 1

(14)

yeprexax; MOKa3bIBaTh
3JIEMEHTHI MHOTO YTOJIbHHKA,
ero BHYTPEHHIOIO U
BHEIIIHIO 00J1acTH;
bopMyIMpOBaTH
ompeseneHue BBIMTYKJIOTO
MHOTOYTOJIbHUKA,;
U300pakaTh W paclo3HaBaTh
BBIMYKJIBIE W HEBBIYKIIbIC
MHOTOYTOJIbHUKHY;
bopMyIMpOBaTH u
JI0Ka3bIBaTh YTBEPKICHUS

O CyMME€ YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKa M CyMMe
ero BHELTHUX yTJIOB;
OOBSCHSITh, KaKHU€ CTOPOHBI




(BEpIIMHBI)
YEThIPEXYTOJIbHUKA
Ha3bIBAIOTCS
IPOTHUBOIOJIOKHBIMH;
dbopmMyIHpoBaTh
onpeeIeHUs
napasuieJiorpaMma,
Tpamnenuu, paBHOOEAPEHHOMN
Y NIPSAMOYTOJIBHOW Tparenum,
OpsIMOYTOJIbHUKa,  pomoOa,
KBaJpaTa; U300pakaTtb U
pacrno3HaBaTh 3TU
YETHIPEXYTOJIbHUKHY;
(dopMynupoBaTh u
JI0Ka3bIBaTh YTBEPKIACHUS 00
UX CBOMCTBax W IMpHU3HAKAX;

peliars 3a1a4u Ha
BBIYHCIICHUE,
JI0Ka3aTEIbCTBO 51
IIOCTPOCHUE, CBS3aHHBIE C
3TUMU BUJAMHU
YETBIPEXYTOJILHUKOB;

06’B$ICH$ITB, KaKHu€ IBC TOYKHU
Ha3bIBAIOTCsI

CUMMETPUYHBIMU
OTHOCUTEJIBHO PSAMOMN
(TOukH), B KaKOM ClIydae
durypa Ha3bIBAETCS
CHUMMETPUYHOU

OTHOCUTEJIBHO PAMON

(Toukn) W YTO TakKoe OCh
(LIEHTp) CUMMETPHUH (PUTYPBI;
PUBOJNUTH TIPUMEPHI GUTYP,
00J1a1aroIMX OCEBOM
(IeHTpabHOM) CUMMETpPHEH,
a TaK)Xe NMPUMEPBI OCEBOU U
LIEHTPAJIbHOM CUMMETPUU B

OKpYKarolen Hac
00CTaHOBKE
[Tnomans MHOTOYTOTBHUKA | OOBACHSTH, KakK
(2 9) NIPOU3BOJIUTCS  W3MEpPEHUE
I'naBa VI. ILIOIAAeH MHOT'O
Ilnomans (14 4) [Imomann YTOJIBHUKOB, Kakue
napasuiesiorpamma, MHOTOYTOJIbHUKH
TPEYTOJIbHUKA U TPAICIIK | HA3bIBAIOTCS




(6 =)

Teopema [udaropa (3 u)

Pemenwne 3amay (2 q)

KoutponbsHas padota Ne 2

(14)

PaBHOBEJIIMKAMH W  KakKue
PaBHOCOCTABJICHHBIMU;
dbopmMyIHpoBaTh

OCHOBHBIC CBOWCTBa

IUIOIIAJIEH U BBIBOAMTH C UX
OMOUIbIO (bopMyIibl
IJIOIIAIEW TIPSMOYTOJIBHHUKA,

napasuieJiorpaMma,
TPEYrOJIbHUKA,  TpareIuu;
dbopMynupoBaTh U
JIOKa3bIBaTb  TeopemMy 00
OTHOUICHUU TTOIIAIEH
TPEYrOJIbHUKOB, HUMEIOIIUX
o paBHOMY yriy;
bopMyIMpoBaThH u
JTIOKa3bIBaTh TeOpeMy

[Mudaropa u obparHyiO €ii;
BBIBOAUTH (popMyiy ['epoHa
JUTSI TUTOILAN TPEYTOJIbHUKA,;
perarh 3aa9n Ha
BEIYHCIICHUC "
JI0Ka3aTeNbCTBO, CBS3aHHbBIC
¢ hopMynamu 1IOIIAICH U
teopemoit [Tudaropa

I'nasa VII.
ITopo0OHBIE
TPeyrojibHuKku 19

OmnpeneneHue mog00HBIX
TPEYTOJILHUKOB (2 4)

[Tpu3Haku nompoous
TpeyroJbHUKOB (5 1)

KonTponbnas padorta Ne 3

(1 1)

[Ipumenenue nogoOust K
JI0Ka3aTeNbCTBY TEOPEM H
perrenuto 3aaad (7 4)

CoOoTHOIIEHUST MEXKTY
CTOPOHAMH U YIJIaMH
PSIMOYTOJIBHOTO
tpeyroybHuka (3 1)

Kontponbshas paborta Ne 4

(14)

OOBACHITH ITIOHSATHE
POTIOPIIMOHAIIEHOCTH

OTpEe3KOB;  (hopmMyIUpoBaTh
onpeeICHUS MOA00HBIX
TPEYTOJLHUKOB u
ko3 dunmreHTa 11010014,
dbopMyIpoBaThH u
JIOKa3bIBaTb TEOpPEMBbI: 00
OTHOIIIEHUH IJIOIIAIEN

OA0OHBIX TPEYTOJIbHUKOB,

0  TMpu3HaKax  Mojaoous
TPEYTOJIbHUKOB, O CpEIHEU
JUHUU  TPEyrojbHUKa, O
NepeCceUCHUN MeuaH
TPEYTOJIbHUKA, 0
MIPOTIOPIIMOHAIIBHBIX
OTpe3Kax B MPSIMOYTOJIHLHOM
TPEYTOJIbHUKE;  OOBSICHSATD,
YTO TaKO€ METOJ MOA00us B
3a/la4aXx Ha TIOCTPOCHHE, U
IPUBOJIUTH IPUMEPHI




IIPUMCHCHHUSA 3TOI0O METOAA;
06’LHCHHTB, KakK MOJKHO
HCIIOJIB30BaTh CBOMCTBA
HO,IIO6HI>IX TPCYIOJIbHUKOB B
HN3MCPUTCIIbHBIX pa60Tax Ha
MCCTHOCTH, 06’[)5{CHHTI), KakK
BBCCTHU TIIOHATHUC HOI[O6I/I$I
AJI1 IIPOU3BOJIBHBIX

buryp; dopmynupoBaTh
OTIpeJIeNIeHue u
WIITIOCTPUPOBATh

INOHATHA CMHYCA, KOCMHYCa U
TaHT'CHCA OoCTpOro yrijia

I'naBa VIII.
Oxpy:kHOCTH (17 )

PSMOYTOJBLHOTO
TPEYTOJbHUKA; BBIBOJIMTH
OCHOBHOE
TPUTOHOMETPHIECKOE
TOXKIACCTBO W 3HAYCHUS
CHHYCa, KOCHHYCa u
TaHreHca jijs yrios 30°, 45°,
60°; perarTh 3a/1a4w,
CBSI3aHHBIE C  MOJ0o0HEM
TPEYTOJIbHUKOB, TUTS
BBEIYUCJICHUS 3HAUCHUI
TPUTOHOMETPHUUIECKHIX
byHKIUH HCII0JIb30BaTh
KOMITBIOTEPHBIC ITPOTPAMMBI

Kacarenpnas HccnenoBars B3aUMHOE

OKpY>KHOCTH (3 1) pacIojio)KeHUE TIPSIMOM M|

[lenTpanbHbIC U OKPYXHOCTH;

BITMCaHHBIC yIJIbI (4 1) dbopMyIHpoBaTh

YertrpIpe 3aMeyaTeIbHBIC oTpe/ielICHUE KacaTelbHON K

TOYKH TPeyrojbHuKa (3 4) | OKPY)KHOCTH;

Brmcannas u onucanHas dbopmynupoBaTh u

OKpYKHOCTH (4 1)

Perrenue 3amay (2 u)

Koutponbshas padbora Ne 5

(19)

JIOKa3blBaThb  TEOPEMBL: O
CBOMCTBE KacaTeJIbHOH, O
NpU3HAKE KacaTeJbHOU, 00
OTpe3Kax KacaTeJbHBIX,
MPOBEAEHHBIX U3  OJHOM
TOYKH; (HOPMYTUPOBATH
MOHSATUSI LEHTPAJIBHOIO yria
U TPaayCHOM MEphl NOyru
OKPY>KHOCTH;
bopMyaMpoBaThH U
JIOKa3blBaTh  TEOPEMBI: O




BIIMCAHHOM YTIIE, 0

IPOU3BECHUU OTPE3KOB
NepeCceKaArIINXCs

xopa;  (GopMynHpoBaTh U
JTIOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIC

C 3aMeyaTelbHbIMH TOYKaMHU
TPEYrOJIbHUKA! 0

OHMCCEeKTpUCE yIJla U, Kak
CIIEZICTBHE, O NEepeceueHUM
OHMCCEKTPHUC TPEYrOJbHUKA; O
CepeaAMHHOM

NEPIEHIUKYIIAPE K OTPE3KY
UM, KaKk  CJeICTBUE, O
NEPECEYEHUH  CEPEAMHHBIX

NEPIEHINKYJIISIPOB K
CTOpPOHaM TPEYTOJIbHUKA; O
[IEPECCUECHHUH BBICOT
TPEYrOJIbHUKA;
(bopMyIMpOBATH
ONPENEIICHUS] OKPYKHOCTEH,
BIIMCAHHOMN B
MHOTOYTOJIbHUK u
ONMCAaHHOU OKOJIO
MHOTOYTOJIbHUKA;
dbopMyIpoBaThH u

JIOKa3bIBaTh TEOPEMBI: 00
OKPY)KHOCTH, BIIMCAHHOW B

TPEYTOJIbHUK; 00
OKPYKHOCTH, OINMCAaHHOM
OKOJI0O  TPEYrOJbHHUKA; O
CBOWCTBE CTOPOH
OINMCAHHOTO

YETBIPEXYTOJIbHUKA,; 0

CBOWCTBE YIJIOB BIIMCAaHHOI'O
YEThIPEXYTOJIbHUKA; PEIIaTh
3aa4d  Ha  BBIYUCIICHHUE,
JI0Ka3aTeNbCTBO u
IIOCTPOCHUE, CBSI3aHHBIE C
OKPY>KHOCTBIO, BIUCAHHBIMH
17} ONMCAaHHBIMU
TPEYTrOJIbHUKAMHU 151
YETBIPEXYTOJIbHUKAMU;

UCCIIEI0BATh CBOMCTBA
KOH(UTYypaluii, CBSI3aHHBIX C




OKPY>XKHOCTBIO, C IIOMOIIBIO
KOMIIBIOTCPHLBIX IIPOrpaMMm

IMoBTOpenue. (4 u)

Pemenne 3anay (1 u)

Pemenne 3anau (1 u)

Pemienune 3anay (1 u)

Pemienue 3anay (1 u)

I'eomerpust 9 kiacc:

Ne Tembl TemaTnueckoe OcHOBHBIC BH/BI
(paszaei) IVIAHUPOBAaHUE y4eOHOH JeATeJbHOCTH
[TonsTue BexTopa (2 u) DopMyIMpOBATH OINPEACTICHUS
CnoxeHre U BBIYUTAaHUE Y WJUTKOCTPUPOBATH IMOHATHUSA
BEKTOPOB (3 ) BEKTOpA, €ero JUTUHBI,
KOJUIMHEApHbIX W PaBHBIX
BEKTOPOB; MOTHUBUPOBATH
BBEJICHUE MTOHATUHI u
EHCTBUM, CBA3aHHBIX
I raga IX. f:[ ’ BEKTOpaMH
BekTopsl (8 4) | YMHOXeHHE BeKTOpa Ha pavi,
COOTBETCTBYIOIIIUMU
yucio. [IpuMmenenne BEKTopoB
MpUMEPaMHU, OTHOCSIIIUMUCS K
K peleHuro 3a1a4 (3 u)
bu3nYecKuM BEKTOPHBIM

BCIIMUMHAM; IIPUMCHATDH
BCKTOPLI U I[CﬁCTBI/IH Haa HUMUA
IIpHU PCHICHUHU I'COMCTPHUICCKHX
3ajgad

Koopaunate! BekTopa (2 4)

OOBICHATH U WUTIOCTPUPOBATH

[Ipocreimmue 3agaum B IOHATHUS MPSAMOYTOJIbHOU
KoopauHaTax (2 4) CUCTEMBI KOOPAMHAT,
naga X. VYpaBHEHUST OKPY>KHOCTH U KOOPAWHAT TOYKH U KOOPJWHAT
Meron npsimoii (3 ) BEKTODA; BBIBOJIUTH u
KOOpIMHAT Pemienue 3amau (2 ) HCIIOJIb30BAaTh NPU PELICHUU
(10 u) 3a1a4  (POpMYyJbl  KOOpJAMHAT
KonTponbnas padota Ne 1 CEPCMHEL  OTpeska, - JUTHAH
BEKTOpPA, PACCTOSHUS MEXITY
(1) JIBYMSI TOYKaMH, YypaBHEHUS
OKPYKHOCTH U NIPSIMOU
I'naBa XI. Cunyc, KOCUHYC, TAHTE€HC, DopMynupoBaTh 51
CoorHomenusi | KoTanreHc yria (3 1) WJUTEOCTPUPOBATH OIPEIETICHUS
MEKAY CooTHOIIEHUST MEXKTY CHMHYyCa, KOCHHYCA, TaHT€HCA U
CTOPOHAMM H CTOpPOHAMH U yrjiaMu KoTaHreHca yriaoB ot 0 no
yrjiamMu TpeyroybHuka (4 q) 180°; BBIBOAWTH OCHOBHOE
TPeyrojabHuKa. | CkaasipHOE NIPOU3BEICHHE TPUTOHOMETPHUUECKOE
CragasipHoe BEKTOPOB (2 ) TOXJIECTBO u hopMyIbl




npou3BeIeHne

BEKTOPOB
(11 g)

Pemenue 3anau (1 u)

Koutponbshas padora Ne 2

(14)

npuBecHUs; (HOPMYITUPOBATH
Y JIOKa3bIBaTh TCOPEMBI
CHHYCOB H KOCHHYCOB,
NPUMEHITh UX TPH PEHICHUH
TPEYroJbHUKOB,  OOBSCHSATH,
KaK UCIIOJIb3YIOTCSI
TPUTOHOMETPHUYCCKUE
GopMysIbI B H3MEPUTEIBHBIX
paboTax Ha MECTHOCTH;
bopMyIHpOBaTh OMPEACICHUS
yIriia MKy BEKTOPaMH 1
CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB; BEIBOJIUTH (GOPMYITY
CKaJISIPHOTO MIPOU3BEICHUS
gepe3 KOOPIUHATHI BEKTOPOB;
dbopMyITUpOBaTH 7
00OCHOBBIBATh YTBEPKICHUE O
CBOMCTBax CKaJISIPHOTO
NIPOM3BENICHUS; HCIOJIb30BATh
CKaJISIPHOE IPOU3BEACHNE
BEKTOPOB IIPH PEIICHUH 3aja4

I'nasa XII.
Jdnuna
OKPY’KHOCTH H
IUIOIAAb
kpyra (12 4)

[IpaBunbHBIE
MHOTOYTOJBHUKH (4 1)

JlnvHa OKpyKHOCTHU U
Iomazab kpyra (4 q)

Perrenue 3ama4 (3 u)

Kontponbshas padota Ne 3

(1)

@opMyIIMpOBATH OIPEIEICHUAE
IIPABUJIBHOTO
MHOT'OYT'OJIbHUKA;
(GopMynupoBaTh U JOKa3bIBaTh
TEOpeMbl 00  OKPYXKHOCTSIX,
OIIMCAaHHOU OKOJIO
IIPAaBUJIBHOTO MHOTOYI'OJIbHUKA
Y BIINCAaHHOM B HET'O; BHIBOJUTD
U UCTIOJIb30BaTh (POPMYJIbI

JUIL  BBIYMCIICHUS  IUIOIIAJH
IIPABUJIBHOTO
MHOTI'OYT'OJIbHUKA,

€ro CTOPOHBI M  pajahyca
BIIMCAaHHOU OKPY>KHOCTH,;
pemarp 3aJa4i Ha MOCTPOCHUE
IIPAaBUJIbHBIX
MHOTOYTOJIbHUKOB; OOBSICHATH
NOHATHS JUIMHBI OKPYKHOCTH U
IUIOIIAAA  KPYyra; BBIBOJIUTH
GopMynbl Ui BBIYKACICHHUS
JUIMHBI OKPYKHOCTH M JUIMHBI
OyTH, IUIONaAu Kpyra W
IJIOIIAIA KPYTOBOTO CEKTOpa;
OPUMEHSTh ATH (GOPMYJIbl TIPU




PCUICHUHN 3aaa4

I'nasa XIII.
JIBuKeHust
(8w

[Mousitre aBmxenus (3 4)

[TapannenbHbIN IEPEHOC U
1moBopoT (3 u)

Pemenue 3agau

Koutponbshas paborta Ne 4

(14)

OOBICHSATD, 4TO TaKoe
OTOOpaKEHHE TIJIOCKOCTH Ha
ce0s M B KakOM Ciy4yae OHO
Ha3bIBACTCS JIBHYKEHUEM
IJIOCKOCTH; OOBSICHATH, YTO
TaKO€ OceBas  CUMMETpUs,
[EHTpaTbHAS CUMMETpHS,
NapajuIeNIbHBIA  TIEPEHOC W
MIOBOPOT; OOOCHOBBIBaTh, YTO
3TU OTOOPAXKEHUSI IIOCKOCTH
Ha ceost SIBJISIFOTCS
JIBIKEHUSIMU; OOBSCHSITD,
KaKoBa CBSI3b MEXKTY
JBIDKEHUSMHA U HAJIOKCHUSIMU;
WUIIOCTPUPOBaTh ~ OCHOBHBIE
BUJIbI JIBWKEHUMN, B TOM UHCIIE
C TIOMOUIBI0O KOMITBIOTEPHBIX
IPOrpamMm

I'nmasa XIV.
HavaabHbie
CBeleHHUS U3

cTepeoMeTpUH
(8w

MHuororpaHHuKH (4 1)

Tena nu moBepxHOCTH
BpaiieHus (4 u)

OOBACHATS, YTO TaKoe
MHOTOTPaHHHUK, €ro TpaHH,
péOpa, BEpILMHBI, HUATOHAJH,
KaKOM MHOT'OIPaHHUK
Ha3bIBAETCA BBIMYKIIBIM, YTO
TaKko€ N-yrojibHas npusMa, e€
OCHOBaHMs, OOKOBBIE TPaHU U
OokoBbIe pEOpa, Kakas mpu3Ma
HAa3bIBACTCA MPAMOM M Kakas
HAKJOHHOM, UTO TaKOE€ BBICOTA
IPU3MBI, Kakast npu3Ma
HAa3bIBACTCS
napajyieICnUune oM W KaKou
napajyieNenune]] Ha3bIBACTCs
PSIMOYTOJIbHBIM;
bopMyIMpOBaATH U
000CHOBBIBaTh YTBEPXKICHUS O
CBOWCTBE AUAroHajIen

napaJiicienuneaa u 0
KBaJpaTe IMaroHaJN
IPSIMOYTOJIBHOTO

napajiciienunena; OObICHSITD,
YTO TaKoe 00BEM
MHOTOTPaHHHMKA; BBIBOAMTH (C
ITIOMOII[BIO HPHUHIINTIA

KaBansepu) dopmyny oObéMa




PSIMOYTOJIEHOTO
napajieyienunena; OObICHSITS,
KaKoil MHOTOTPaHHUK
Ha3bIBACTCS MUPAMUION, UTO

TaKO¢ OCHOBaHHWE, BEPIIHHA,
OOKOBbIE  TpaHHM, OOKOBBIC
p€Opa m BBICOTA TNHPAMUJIBI,
Kakas TUpaMuaa Ha3bIBACTCS

IIPAaBUJIBHOM, 4TO TaKoe
anodema MPaBUIIbHOM
nupamMubl, IPUBOJIUTH

dbopmyny oOBEMa MHpPaMUIIBI;
OOBSACHSATH, KAKOE TEJIO

Ha3bIBACTCS [WJIMHIPOM, YTO
TakKO€ €ro O0Ch, BBICOTA,
OCHOBaHUs, paanyc, OOKOBas
MOBEPXHOCTh,  0Opa3yrolue,

pasz- BEPTKA O0oKOBOM
MOBEPXHOCTH, KaKuMU
dbopmynamu BBIPAXKAIOTCS

00bEM W IUIOMAAL OOKOBOHU
MTOBEPXHOCTH IMITHH]IPA,;

OOBACHSTB, KaKoe TENO
Ha3pIBaCTCSI  KOHYCOM,  4TO
TaKOE €ro O0Ch, BBICOTA,

OCHOBAaHHE, OoKoOBas
MOBEPXHOCTh,  OOpasyromue,
pa3BEpPTKa O0OKOBOI
TTOBEPXHOCTH, KaKUMU
bopmyamu BBIPAKAIOTCS
00bEM KOHyca MW IUIOIIAJIb
OOKOBOI MMOBEPXHOCTH;

OOBSCHSTH, KaKasi TOBEPXHOCTh
Ha3bIBaeTca cdepoil u Kakoe
TEJIO HAa3bIBACTCS IIIAPOM, YTO
Takoe paguyc © JHAMETP
chepol (mrapa), KaKUMH
dbopmyiaMH BhIPAKAKOTCS

00béM Mmapa ©  IUIONIAJb

cthepsr; n300pakaTh u
pacrmo3HaBaTh Ha PHUCYHKax
IpU3My, napajuieaCune,

nupamMuay, IWIAHIP, KOHYC,
map

00 akcuomax




IVIAHUMETPHH
24

IToBTOpEHUE

YYEBHO-METOJINUYECKOE N1 MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE

[lepedyeHb HUCTOIB3YEMOUN JTUTEPATYPHI:

1)  T'eomerpus. YueOnuk 7-9 kmaccel. (PIr'OC) Aranacsa JI.C.,
byty3o0B B.®., Kagomues C.b. u ap. U3aarensctBo «lIpocBemenne»

2)  T'eomerpus. Pabouas terpans. 7 kiacc. (PI'OC) Aranacsn JI. C.,
byry3oB B.®., I'masros 10.A., FOnuna N.N.

3) Teomerpus. Junaktuyeckue Matepuainsl. 7 kiacc. (PI'OC) 3uB b.T'.,
Meinep B. M.

4)  Teomerpus. Tematuueckue tecthl. 7 kaace. (PI'OC) Mumenko T.M.,
bnaunkos A./I.

5)  T'eomerpus. CaMOCTOSATEIbHBIC U KOHTPOJIbHBIC PaOOTHI. 7-9 KJTacChl.
(®I'OC) Nuenckas M.A.

6) T'eomerpus. Meroauueckue pekomeHaauu. 7 kiaacc. (OPIOC)
Aranacsu JI.C., byry3os B.®., I'naszros O.A. u ap.

7)  T'eometpus. Paboune mporpammel. 7-9 kiaccel. (OI'OC)
byrty30B B.O.

8)  TI'eometpus. Pabouas terpans. 8 knace. (PI'OC) Aranacsu JI.C.,
byry3oB B.®., I'ma3kos I0.A. u ap.

9) T'eomerpus. Junaktuueckue matepuaisl. 8 kinacc. (PI'OC) 3uB b. I,
Meiinep B. M.

10) Teomerpus. CaMOCTOSATEIIBHBIC M KOHTPOJIbHBIC PA0OTHI. 7-9 KIIacCHhl.
(®T'OC) Nuenckas M.A.

11) Teomerpus. Metoauueckue pekomeHaamnuu. 8 kiace. (PIrOC)
Aranacss JI.C., byty3oB B.®., I'nazros FO.A. u ap.

12) Tectsl o reometpun. 8 kiacc. K yueonuky JI.C. AtanacsHa u ap.
«I"'eometpus. 7-9 knaccey. (PI'OC) 3paBuu JI.U., ITotockyes E.B.

13) Tectsl o reometpun. 7 kiacc. K yaeonuky JI.C. AtanacsHa u ap.
«I"'eometpus. 7-9 kiacce (PI'OC)

14) T'eomerpus. Pabouas terpazp. 9 knacc. (PI'OC) Artanacss JI. C.,
byty3o0B B. @., I'nazkos 0. A. u np.

15) T'eomerpus. Aunaktudeckue marepuaisl. 9 kiace. (PI'OC)
3uB b.I'.




16) T'eomerpus. CaMoCTOSITENIEHBIE M KOHTPOJIbHBIE PA0OTHI. 7-9 KIIACCHI.
(®T'OC) Nuenckas M.A.

17) T'eomerpus. Metoauueckue pekomeHaamnuu. 9 kiace. (PIrOC)
AranacsH JI.C., byry3oB B.®., I'nmasros FO.A. u 1p.

18) Tectsl mo reometpun. 9 kiacc. K yaeonuky JI.C. AtanacsiHa u ap.
«T"eometpus. 7-9 kimacce». (PI'OC) 3Basuy JI.U., [Totockyes E.B.

HNupopmanimonHo-komnbioTepHas noaaepxkka (30P):

WNuTepHeT- pecypcsi:

1)  http://festival.1september.ru/- 51 way Ha ypok MareMaTHKh (
METOIMYECKHUE Pa3pabOTKH)

2)  http://pedsovet.su/load/18 - Ypoku, KOHCTICKTHI.

3)  http://www.prosv.ru - caiitr uzngarensctBa «IIpocserienue» (pyopuka
«MaTeMaTuka)

4)  http:/www.drofa.ru - cait U3IaTeIIbCTBA Hpoda (pyOpuka
«MaTeMaTuKa)

5)  http://www.fipi.ru -  moptanm = WH)OPMAIMOHHOW  TOJJICPIKKH
MOHHTOPHHTa KadecTBa 00pa30BaHUs, 37€Ch MOXKHO HaWThH DenepanbHbIi OaHK
TECTOBBIX 3aJaHHU.

6)  www.school.edu.ru

7)  www.math.ru

8)  www.it-n.ru

9)  www.etudes.ru

10) www.etudes.ru

11)  www.etudes.ru

12) http://school-collection.edu.ru

13) http://matematik-sait.ucoz.ru

O6opynoBaHue:

1)  Hoytoyk
2)  IIpoekrop
3)  HHrepakTuBHas JT0CKa


http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fpedsovet.su%2Fload%2F18
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.ege.edu.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.math.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.it-n.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.etudes.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.etudes.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.etudes.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fmatematik-sait.ucoz.ru%2F

IHNIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA YUEBHOI'O
IHPEIMETA

Harasanasi reomerpust
BbINTyCKHUK HAYYUTCS:

1) pacrio3HaBaTh Ha YepTexKaX, pPUCYHKAX, MOJIEISIX U B OKPYXKAIOIEM MHUPE
IJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHIE PUTYPBI;

2) pacno3HaBaTh pa3BEPTKU KyOa, NPSIMOYTOJILHOIO Mapajlieienunesa,
MpaBUJILHOM MUPAMUIBI, HUIUHAPA U KOHYCA;

3) ompenensTe MO JUHEHHBIM pa3MepaM pPa3BEPTKH (PUTYpHI JMHEHHBIC
pa3mepsbl camoit PUrypsl 1 Ha00OPOT;

4) BBIYUCHATH OOBEM IPSIMOYTOJBHOTO NapAJIIEJICIHUIIEIA.

Buinycknux nonyyum 6o3modrcHocmo:

5) eviuucasimo  00BEMBI  NPOCMPAHCMBEEHHBIX 2COMEMPUYECKUX  hueyp,
COCMABNIEHHBIX U3 NPAMOY20TbHbIX NAPALIEIENUNEO08;

6) yewyboumv u paszsume NPeOCMAGICHUS O  NPOCHMPAHCMBEHHBIX
2eomempudeckux uaypax,

7) npumensmo nowsimue pazeépmku 0N GbINOIHEHUS NPAKMUYECKUX
pacuémos.

I'eomerpuueckue Gpurypsl
BhITTyCKHUK HAYy4YUTCS:

1) nonp30BaThCs SA3BIKOM TE€OMETPUM I ONHMCAHUA  IPEAMETOB
OKPY>KaI0ILlero MUpa U UX B3aUMHOTO PACIOJIOKEHUS;

2) pacrnio3HaBaTh U M300pa)kaTh HA YepTeXKaxX U PUCYHKAX T€OMETPUUYECKHUE
burypsl 1 UX KOH(pUTYpalUU;

3) HaXOAWThH 3HAUCHUS JJIMH JTHHEWHBIX SJIEMEHTOB (DUTYP M UX OTHOIIEHUS,
rpagycHyro Mepy yrioB ot O go 180°, mpumeHnss ompeneneHus, CBOMCTBA U
NpU3HAKKM (QUIYp U WX DBJIEMEHTOB, OTHOIIECHUsS (uryp (paBeHCTBO, MoaoOue,
CUMMETPHH, TIOBOPOT, MapaJIJIeIbHBII MTEPEHOC);

4) omepupoBaTh ¢ HaYAIHHBIMU MOHSTUSMU TPUTOHOMETPHH U BBITIOJHATH
3JIEMEHTapHbIE ONepaluy HaJ PYHKIMUSIMHU YTJIOB;

5) pemarh 3ajauM Ha JIOKA3aTeIbCTBO, ONMHUPAsCh Ha M3Y4YECHHbIE CBOMCTBA
buryp M OTHOIIEHMH MEXAY HHUMH U TPUMEHSS M3yYEHHbIE METOMbI
JI0Ka3aTeNbCTB;

6) pewmaTh HECIOXXHBIE 3aJaud Ha IOCTPOCHHE, MPHUMEHSSI OCHOBHBIC
AJITOPUTMBI TOCTPOCHHUS C TIOMOIIBIO LIUPKYJISL U TUHEUKH;

7) pemaTh MPOCTEHIITNE MITAHUMETPUIECKUE 3a/1a4U B TIPOCTPAHCTBE.
BulnyckHuk noayuum 603MOo#CHOCMb:

8) oerademv memooamu  pewienHus 34044 HA  BbIYUCICHUS U
0oKkazamenbcmed: MemoooM Om NPOMUBHO20, MEMOOOM No0oOus, Memooom
nepebopa 8apuanmos u MemoooM 2e0MempUiecKux Mecm modex,

9) npuoopecmu onwvlm npuMeHeHUs aneebpauyeckoeo u
MPUSOHOMEMPUYECKO20 — annapama U  uoei  OBUMNCEHUsI Npu  peuleHuu
eeomempuiecKux 3a0au,



10) osrademv mpaouyuonHol cXemou pewieHus 3a0a4 HA NOCMPOeHUe C
NOMOWDBIO YUPKYIS U JUHEUKU. AHAIU3, NOCMpOoeHue, O0KA3AMeIbCmeo U
uccieoosanue;

11)  mayyumvcs  pewamv  3a0ayu  HA ~ NOCMPOEHUE  MEmMOOOM
2e0MempuiecKo20 Mecma moyex u Memooom noooous;

12) npuobpecmu onvim ucciedosanus C60UCME NIAHUMEMPULECKUX Usyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOCPAMM,

13)  nmpuobpecmu  onvim  6bINOJHEHUS ~ NPOEKMO8 N0  MeMAM:
«l eomempuueckue npeobpazosanus na niockocmuy, «llocmpoenue ompesxkos no
Gdopmyney.

H3mepeHne reoMeTpUIECKUX BeJTUYHH
BBINyCKHHUK HAYIHTCS:

1) ucnonp30BaTh CBOMCTBA W3MEPEHMs JIMH, IUIOMIAJEH WU YIJIOB IPH
pelIeHn: 3a7a4 Ha HaXOXKJICHWE IJIMHBI OTpe3Ka, JUIMHBI OKPY)KHOCTH, JJIUHBI
JyTH OKPY>KHOCTH, TPayCHON MEpHI yTIJia;

2) BBIYHMCIIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp W WX YIJIBI, UCTIOIB3YSI
(bOopMyIIBI ITMHBI OKPYKHOCTH ¥ JUTMHBI JYTH OKPY>KHOCTH, (DOPMYJIBI TUIOIIACH
buryp;

3) BBIYHCIISITH IO TN TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB,
napauIesIorpaMMOB, Tpareluii, KpyroB U CEKTOPOB;

4) BBIYHCIIATH JTUHY OKPYKHOCTH, JUTHHY JYTH OKPY>KHOCTH;

5) pewmate 3aJa4M HA JOKA3aTebCTBO C MCHOJIB30BAHHEM (POPMYI JITHHBI
OKPY>KHOCTH M JUTHHBI TyTH OKPYKHOCTH, GOpMYJI IuIomanei Gpuryp;

6) pemaTh NPAKTHYSCKUE 3aJa4d, CBSA3aHHBICE C  HAXOXKICHHEM
TCOMETPUYCCKUX BCIMYMH (MCIOJIB3YS TPH HEOOXOJWMOCTH CIPABOYHUKHA U
TEXHUUYECKHUE CPEJICTBA).

Buinycknuk noayuum 603MOHMCHOCIb:

7) ebiuucaiames naowaou @Queyp, COCMAGIEHHbIX U3 08YX uiu oojee
NPAMOY20JIbHUKO8, NAPALLENI0ZPAMMOS, MPEY20IbHUKO8, KPY2d U CEKMOopa,

8) ewiuuciAmMb  NAOWAOU  MHO2OY2ONbHUKOS, UCHONbL3YS — OMHOUWEHUs.
PABHOBEUKOCNU U PABHOCOCMABIEHHOCU,

9) npuobpecmu onvlm NpUMEHeHUs. aneeopauyeckozo u
MPULOHOMEMPULECKO20 annapama u uoeu O0BUICeHUs NPU peueHuu 3a0ad Ha
8bIUCTEHUE NI0WAOEl MHO20Y20IbHUKOS.

Koopaunarsl
BBINYCKHUK HAYYUTCS:

1) BBIUMCIATH JUIMHY OTpe3Ka IO KOOpJAWMHATAM €ro KOHIIOB, BBIYHCIATH
KOOPJMHATHI CEPEAMHBI OTPE3KA;

2) WCMOJb30BaTh KOOPAUHATHBIA METOJ JJISl M3YYCHHS CBOMCTB IMPSMBIX U
OKPY’KHOCTEM.

Buinycknux nonyuum 603modrcHocms.

3) osrademv KOOPOUHAMHBIM MEMOOOM PEeUleHUs. 3a0ay HA SbIYUCICHUE U
00Ka3amenbcmeo;

4) npuobpecmu onvim UCHOIBLIOBAHUS KOMNBIOMEPHBIX NPOSPAMM  OJis
AHAU3A YACMHBIX CTYUAE8 83AUMHO20 PACNOTIONCEHUS OKPYHCHOCIEU U NPAMbIX,



5) mpuobpecmu onvim evinonnenusi npoekmog Ha memy «llpumenenue
KOOPOUHAMHO20 —~ Memood Npu  peuwleHuu  3a0ay  HaA  GblYuClieHue U
00Ka3amenbCmeoy.

BexkTopbl
BBITyCKHHUK HAYIHUTCS:

1) onepupoBaTh C BEKTOpaMH: HAXOJAUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB,
3aJJaHHBIX TE€OMETPUICCKH, HAXOJAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aJIaHHOTO
BEKTOpa Ha YHCIIO;

2) HaxOIWUThb JJISI BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMU: JIMHY BEKTOpa,
KOOPJIIMHATHI CYMMBI W Pa3HOCTH JBYX H 0ojee BEKTOPOB, KOOPIAMHATHI
MPOU3BEJCHUS BEKTOpa HAa  YHCJIO, TMPUMEHsSS TpU  HEOOXOAMMOCTH
COYETATEJIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPEACITUTEIbHBIN 3aKOHBI;

3) BBIUMCIIATH CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, HAXOJHUTH YTOJ MEKITY
BEKTOpPaMH, YCTAaHABJIMBAThH NEPICHAUKYISPHOCTD NPSIMBIX.

Buinycxnux nonyuum 603modcHocms !

4) oerademv 6eKMOPHLIM MEeMOOOM OJisl PEUeHUs. 3a0ay HA 8bLUYUCICHUE U
00KaA3amenbCmeo;

5) npuobpecmu onvim evinonnenuss npoekmog uHa memy «llpumenenue
BEKMOPHO20 MEMOOA NPU peleHUuU 3a0a4 Ha 8blYUCIeHUe U O0OKA3AMENbCNEON.



