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|. IlnannpyemMble pe3y/IbTaThl H3yYeHHs] Y4eOHOI0 MpeaMeTa, Kypca

B 1M4YHOCTHBIX pe3yabTaTax cpopMUPOBAHHOCTD:

— OTBETCTBEHHOT'O OTHOUICHHUS K YYEHHIO, 3aMHTEPECOBAHHOCTHh B NMPHOOPETCHUU U PACIIUPEHUHU
MaTEeMaTHYeCKUX 3HAaHUH U CHOCOOOB  JEHCTBHM, OCO3HAHHOCTH IOCTPOEHUS HMHIMBHUAYaIbHOMN
00pa3oBaTeNbHON TPACKTOPHH;

— KOMMYHUKAaTHBHON KOMIETEHTHOCTH B OOLICHHH, B y4eOHO-UCCIIEAOBATEILCKOM, TBOPUECKON U
JAPYTUX BUAAX AEATEIbHOCTHU IO MIPEIMETY

— JIOTMYECKOTO MBIIUICHUS: KPUTHYHOCTH (YMEHHE pacro3HaBaTh JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBaHUS), KPEaTUBHOCTU (COOCTBEHHas apryMeHTallus, OINPOBEP)KEHHUs, IIOCTAaHOBKA 3a Jad,
(dbopMyIpoBKa MpodIIeM, HCCIEAOBATEIBCKUI MPOCKT | JIP. )

B MmeranpeaMeTHbIX pe3yJjbTaTax ¢cGOPMHPOBAHHOCTD:

— YMEHHUSI OPTaHU30BBIBATH COBMECTHYIO YYEOHYIO NEATENBHOCTh C YYHTEIEM M CBEPCTHUKAMHU:
OTIpEAETATH LEIH, paCIpeaessaTh GYHKIMH, B3aUMOIEHCTBOBATh B IPYIIIE, BBIIBUTaTh TMIIOTE3bl, HAXOIUTh
pelieHre mpoOyeMbl, pa3peliate KOH(IMKTBI Ha OCHOBE COTJIACOBAHMSA IO3WIMH M Y4€Ta HHTEPECOB,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE.

— CHOCOOHOCTH CaMOCTOSITETIbHO CTAaBUTh LIETH Y4eOHOH M HMCCIeNOBaTEIbCKOW JEATEIbHOCTH,
IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH M OICHUBATh Yy4eOHbIE ACHCTBUS B COOTBETCTBUU C
[IOCTABJIEHHOM 3a/1a4eil U yCIOBUSAMH €€ BBIIIOJHEHUS;

— YMEHHS CaMOCTOSATEIbHO IUIAHUPOBATh aJbTEPHATHUBHBIC MYTH JOCTHKEHHS IieNiel, 0CO3HAHHO
BbIOMpaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI peIIeHUs YIeOHbBIX U TTO3HABATEIbHBIX 3a/1a4;

— YMEHHUS HaxOJUTh HEOOXOTUMYI0O HMH(POPMAIMIO B Pa3IUYHBIX MCTOYHHKAX (B CIIPAaBOYHUKAX,
nutepatype, HTepHeTe), npeAcTaBisaTh UHPOPMALMIO B pa3audyHoON (popme (pUCYHKH, YEPTEXKU, CXEMBI),
oOpabaTeiBaTh, XpaHUTh U IepelaBaTh HHPOPMAIMIO B COOTBETCTBUM C [IO3HABATEIbHBIMU HIIU
KOMMYHHKATHBHBIMU;

— BJIaJIeHUS TpUEéMaMu YMCTBEHHBIX JIEHCTBUI: ONpeieNeHus OHATUI, 0000IIeH s, YCTAaHOBICHHS
aHAJIOTHH, KIaCCU(PHUKAIIMA HA OCHOBE CAMOCTOSITEIFHOTO BBIOOpPA OCHOBAHUN M KPUTEPUEB, YCTAHOBIICHHS
POJIOBUAOBBIX M HPUYUHHO-CIEICTBEHHBIX CBS3€H, IOCTPOCHUS YMO3AKIIOYEHHH WHAYKTUBHOTO,
JI€TYKTUBHOT'O XapaKTepa WK 110 aHAJIOTUH;

B npeamMerHbIx pe3yabTarax ¢pOpMUPOBAHHOCTD:

— yMeHu# paboTaTh ¢ reOMETPUUYECKUM TEKCTOM, TOYHO U IPaMOTHO BbIpa)kKaTh CBOM MBICIH B
YCTHOM M NUCBMEHHOW pe€YH, NMPUMEHSIS MAaTEMaTHYECKYyH0 TEPMHHOJOIMIO U CHMBOJIMKY, HCIOJIb30BATh
pa3IUyHbIC SI3BIKM MaTeMaTHUKHU (CIIOBECHBIN, CUMBOJIHMYECKUH, Tpaduueckuii, TaOIUYHBIN), TOKa3bIBaTh
MaTEMaTHUYECKHUE YTBEPKICHHUS;

— MPEJCTaBICHUA O MNPOCTEUIIUX T€OMETPUYECKUX (UTypax, MPOCTPAHCTBEHHBIX TelaX U HX
CBOWCTBAX; U YMEHHUH B UX U300paKEHUH;

— YMEHUS U3MEPATH JIMHBI OTPE3KOB, BEJIMYUHBI YITIOB, UCIOIb30BaTh (POPMYJIbI JJI1 HAXOKICHUS
NIEPUMETPOB, IUIOIMAAeH U 00bEMOB MPOCTEUIIINX T€OMETPUUYECKUX DUTYD;

— TmNpuéMOB BIAJEHUS pPa3IMUHBIMHU SI3BIKAMH MaT€MaTUKH (CJIOBECHBIM, CHMBOJIMYECKHIHA,
rpaduyecKuit) s WIDTIOCTPAllii, HHTEPIPETallui, apryMEHTAINH U JOKa3aTelbCTBa;

— YMEHHS NPUMEHATh M3YyYEHHBbIE IMOHSATHS, almapar pa3jMuYHbIX DPa3/eloB Kypca K pEHICHHIO
MEXIPEIMETHBIX 3a/1a4 U 3a/1a4 [IOBCEJHEBHOW KU3HU;

- YCBOEHHE CUCTEMAaTHYECKUX 3HAHUHM O IUIOCKUX (UTypax M UX CBOMCTBAaX, a TAK)KE Ha HaIJITHOM
YPOBHE O IPOCTEUIINX NPOCTPAHCTBEHHBIX TENAX, YMEHHUE NIPUMEHATh CUCTEMATUYECKUE 3HAHUS O HUX JUIA
pelIeHNs TEOMETPUYECKUX U MPAKTUUYECKHUX 33]1aY;

- YMEHHE U3MEPATH JJIUHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HCHOIL30BaTh (HOPMYJIBI A HAXOXKICHHUS
MEepUMETPOB, IJIOLIaIel U 00BEMOB FEOMETPUUECKUX PUTYD;

- YMEHHE TPUMEHATh MW3YUYCHHBIE IIOHATHUS, PE3yAbTaTbl M METOABl JJI pELIeHMs 3ajad
MIPaKTUYECKOI0 XapakTepa.

Haruasinnas reomerpus

Boinycknuk nayuumces:



pacro3HaBaTh Ha 4YepTexax, pPHUCYHKaxX, MOJENAX M B OKPYXAIOIIeM MHUpE IUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUIECKHE (PUTYPHI;

pacrmo3HaBaTh pPa3BEPTKM KyOa, MPSMOYTOJbHOTO Mapajulefienunena, MNPaBUIbHON MHUPaMUIBbI,
HWIMH]IpA U KOHYCa;

Buinycknuk nonyuum 603mMoxicHOCHIb:

HAYYUmMsbCsl 8blYUCTAMb 00bEMBI NPOCMPAHCIBEHHBIX 2e0MempPU4ecKux (Queyp, COCMasieHHbIX U3
NPAMOY20/IbHbIX NAPAILLENIeNUNeo0s;

Venyoums u pazeums npeocmasierus 0 NpoCMpaHCmEeHHbIX 2eoMempPUYecKux guaypax,

HAy4umbocs NPUMEHAmMb NOHAMUe pa3eépmKU 0 8bINOJIHEHUSA NPAKMUYECKUX PACUEMO8.
I'eomeTpuueckue purypni

Boinycknuk nayuumcsa:

MI0JIb30BAThCA S3BIKOM T'€OMETPHUU JJIsl ONMHMCAHUS PEIMETOB OKPYXKAIOIIEro MUpa M UX B3aUMHOTO
PacroIoKeHUS;

pacmo3HaBaTh W H300pakaTh HAa YEPTE)KAaX M PUCYHKAX TEOMETpHYECKHE QUTYpBl U UX
KOH(UTyparuu;

HAXOJUTh 3HAUYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOIICHUS, TPAAYCHYIO MEPY YIJIOB OT
0° no 180°, mpuMmeHssE OnpeaesieHUs, CBOMCTBA W MPHU3HAKU (PUTYP M HUX DJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, 1M0100ME, CHMMETPHH, TIOBOPOT, TapaJJICIbHBINA TIEPEHOC);

ONEPUPOBATh C HAYATBHBIMHU MOHITHSIMH TPUTOHOMETPUU U BBIMOJHATH dJIEMEHTApHBIE ONEpaIuu
HaJ QYHKIUSIMHU YTJIOB;

pemiaTh 3a/1auM Ha J0Ka3aTeIbCTBO, OMUPAsICh Ha U3YUYCHHBIE CBOWCTBA (DUTYP M OTHOILIEHUN MEXIY
HUMU U IPUMEHSS U3YUYEHHBIE METO/IbI I0KA3aTeIbCTB;

pemiaTh 3a/lauyu Ha MOCTPOCHHE, TIPUMEHSS OCHOBHBIE AJITOPUTMBI IIOCTPOCHUSI C TIOMOIIBIO IIUPKYIIS
W JTUHCHUKU,

pelaTh MIaHUMETPUYECKHE 3a/1a4H B IIPOCTPAHCTBE.

Boinycknuk nonyuum 603M0MCHOCHLb:

081a0emb  Memooamu pewlenus 3a0ay HA BbIYUCIEeHUS U OO0KA3AMeNbCmed: MemoooM Om
NPOMUBHO20, MeMOOOM NO00OUs, MemoOoOM nepebopa 6apUAHmMo8 U MemoOOM 2eoMempUYecKUx
Mecm moyex;

npuodpecmu onvim NpPUMeHeHUs d1eedpauiecko2o0 U MpUSOHOMEempUYecKo20 annapama u uoei
0BUIICEHUS NPU PeUleHUU 2e0OMEMPUYECKUX 3a0al,

061a0emv MpaouyUuOHHOU CXeMOU peulenus 3a0ay Ha NOCMPOeHUe ¢ NOMOWBIO YUPKYIS U TUHEKU:
aHanu3, nocmpoerue, 00KaA3aAmelbCmeo U UCCIe008aHUe;

HAY4umucsi peuams 3a0ayu Ha NOCMPOEHUE MEMOOOM 2eOMEMPUUECKO20 MeCmd Mo4eK U MemoooM
noooous;

npuobpecmu Onvlm UCC1e008aAHUS CEOUCME NIAHUMEMPULECKUX DUYp ¢ NOMOUWBIO KOMNbIOMEPHBIX
npocpamm,

npuobpecmu onvim BbINOJIHEHUs NPOeKmos no memam «l eomempuueckue npeobpazosanus Ha
ninockocmuy, «l[locmpoenue ompesxoe no ghopmyner.

HN3mepeHue reoMeTpu4ecKuX BeJTUYNH

Buvinycknuk nayuumcesa:

WCIIOIh30BaTh CBOMCTBA U3MEPEHMUSI JIJIMH, TIJIOMIAEH M YIJIOB MIPHU PEIICHUU 3a7a4 Ha HAXOXICHUE
JUTMHBI OTPE3Ka, JUTMHBI OKPY>KHOCTH, JUTUHBI IYTH OKPYKHOCTH, TPAIyCHOM MEpHI yIia;

BBIYUCTIATH IUIOMIAAN TPEYTOJBHUKOB, MPSIMOYTOJILHUKOB, TTapajlieIorpaMMOB, Tpameluii, KpyroB u
CEKTOpOB;

BBIYUCIISITH NIMHY OKPYKHOCTH, JUTHHY JTyTH OKPY>KHOCTH;

BBIYUCIISITh JUIMHBI JIMHEHHBIX DJJIEMEHTOB (UTYp W WX VYIJIbl, HUCTHOIB3YSd (POPMYIBI JTUHBI
OKPY>KHOCTH ¥ JUTMHBI TYTH OKPYKHOCTH, (DOpMYJIIBI TUTOIAACH Guryp;

pemiaTth 3a7a4d Ha JOKa3aTelIbCTBO C UCMOIb30BaHUEM (POPMYI UTMHBI OKPYKHOCTU U JUTHHBI TyTH
OKPYXHOCTH, (popMmyI1 miomazaeit gpuryp;

peliaTh NpakTUYeCKUue 3aaud, CBSI3aHHBIE C HAXOXKJIECHUEM T'€OMETPUUYECKUX BEIHYUH (MCHONB3YS
MIPH HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEJICTBA).
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Boinycknuk nonyuum 603mMO0x4cCHOCHb HAYUUMbCA:

e  gulyuCIAMb  naOWaou  Queyp, COCMABNEHHbIX U3  08YX UlU  Oonee  NPAMOY20JbHUKOS,
napannenocpammos, mpey2oibHUKos, Kpyaa u cekmopa,

®  guUUCIAMbL  NIOWAOU  MHO20Y20NbHUKOS,  UCHONL3YS — OMHOWIEHUS  PABHOBEIUKOCU U
PABHOCOCMABNIEHHOCU,

®  NpuMeHAmMb aneedpauyecKuti U MmpucoHOMempuyecKuti annapam u uoeu O0BUICeHUs Npu peuleHuu
3a0ay Ha 8vlYUCIeHUe NIowadel MHO20Y20/IbHUKOS.

Il. Conepxanne yueGHOro nmpeamera

7 -9 knaccoB
IIpocmeriwue eeomempuyeckue guzypel
Touka, psimasi. OTpe3oK, J1yd. Yroia. Buasl yriios. CMexxHbIE U BEpTUKaJIbHBIE YIIIbl. BuccekTpuca yria.
Ilepecekaromuecs u mnapamienbHble npsMble. [lepnenaukynspueie npsimble. [Ipu3Haku napaiieibHOCTH
npsimMbIX. CBOMCTBA MapajUIeIbHBIX OPSMbIX. [IepneHInKynsap 1 HaKIOHHAs K IPSIMOM.
MHnoeoyeonvruku
Tpeyronasuuku. Bunel TpeyrosbHukoB. MeauaHna, OMcCeKTpUCa, BBICOTA, CPEHsS JIMHUS TPEYroJIbHUKA.
[Ipu3Haku paBeHCTBa TpeyrosibHUKOB. CBOICTBA M MPU3HAKK PaBHOOEIPEHHOro TpeyrojabHuka. CepeanH-
HBIM NepneHauKyssp orpe3ka. Cymma yriloB TpeyroibHMKa. BHemHue yriel TpeyroiabHuka. HepaBeHcTBO
TpeyrosbHuKa. COOTHOIICHUSI MEXK]ly CTOPOHAMH U yriiamu TpeyroibHuka. Teopema I[udaropa.
ITonoGHbIe TpeyronbHukU. [Ipu3Haky moxoOust TpeyroibHUKOB. TOUKM MepecedeHuss MeauaH, OUCCeKTpucC,
BBICOT TPEYrOJIbHUKA, CEPEANHHBIX MEPIEHAUKYISIPOB CTOPOH TpeyrojabHUKa. CBOMCTBO OMCCEKTPUCHI Tpe-
yrosubHuka. Teopema ®aneca. MeTrpuueckue COOTHOILIECHHUS B MPSMOYTOJIBHOM TpeyroibHuke. CHHYC, KO-
CHUHYC, TAHT'€HC, KOTAHI'€HC OCTPOr0 YIJia MPsMOYroJbHOTO TpeyroyibHUKa U yriaoB ot 0 1o 180. @opmysl,
CBSI3BIBAIOIIME CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOI0 M TOrO )K€ yrija. PelieHue TpeyroJbHHUKOB.
TeopeMa CHHYCOB M TEOpEMa KOCUHYCOB.
Yetpipéxyronbuuku. [lapannenorpamMm. ColicTBa U mpu3Haku napauienaorpamma. IlpsmoyronbHuk, pomo,
KBaJIpaT, UX CBOWCTBA U npu3Haku. Tpaneuns. CpenHsst JUHUS Tpaneuuu U e€ CBONWCTBA.
MHoroyroiasHuKU. Beinykiibie MHOroyroinsHUKU. CymMma yIiioB BBITYKJIOIO MHOrOyrojbHuKa. [IpaBuibHbIe
MHOT'OYT'OJIbHUKHU.
Oxpyoicnocmsv u kpye. I eomempuueckue nocmpoenus
OKpYy>KHOCTb U KpYyT. DJIEMEHTbl OKPYKHOCTHU U Kpyra. LleHTpanbHble U BOucaHHble yribl. KacarenbHas k
OKPY>KHOCTH U €€ CBOMCTBa. B3anMHOe pacnosnoxeHue nNpsAMoi U oKpyxkHocTu. OnucaHHas ¥ BIMCAHHAA
OKPY>KHOCTH TpeyroJibHUKa. BriricaHHbIe U ONMcaHHbIE YETHIPEXYTOJbHUKH, UX CBOMCTBA U MpU3HaKu. Briu-
CaHHbIE U ONMCAHHBIE MHOTOYTOJIbHUKH.
I'eomerpuueckoe mecto touek (I'MT). CepennHHBII NepreHIUKYIsAp OTpe3ka W OUCCEKTpHca yrjla Kak
I'MT.
I'eomeTprueckue NocTpoeHus: HUPKYJIeM U TnHelKoi. OCHOBHBIE 3a/1a4M Ha TOCTPOEHUE: TOCTPOCHUE yTiia,
PaBHOIO JaHHOMY, ITOCTPOCHHME CEPEIUHHOrO NEPIEHIUKYJApa JAHHOTO OTpe3Ka, IOCTPOCHHE MPSAMOM,
MPOXOAIIEeH Yepe3 AJaHHYIO TOUKY U MEePHEeHAMKYISIPHON TaHHOM MpPSIMOM, MOCTPOEHHE OMCCEKTPUCH] AaH-
Horo yria. [loctpoenue TpeyroapHuKa 1o 3aganHbiM daemMenTaM. Merog I'MT B 3amauax Ha mocTpoeHue.
Hszmepenue ceomempuieckux 6eau4un
JlinHa oTtpe3ka. Paccrosinue mMexny nByMs Toukamu. PaccTosiHue ot Touku 10 npsiMoi. PaccrossHue Mexny
NapajuiebHBIMU NMPSMBIMH.
IlepumeTp MHOTOYTOJIBHHKA.
JlivHa oKpyXHOCTH. [{nMHA Tyru OKPY>KHOCTH.
I'pangycHas mepa yria. BennunHa BIMCaHHOTO yriia.
[TonsTus muomanau MHOroyrojibHuka. PaBHoBenukue ¢urypbsl. HaxoxxaeHue miom@aau KBajapaTa, MpsiMo-
yroJIbHHKA, apajulesIorpaMMa, TPEYTOJIbHUKA, TPATIEIIUH.
[TonsTre mnomasau kpyra. [Tnomans cexkropa. OTHOIEHKE TIOMAEH TT0T00HBIX QUTYP.
Hexapmogvie koopouHnamul Ha NIOCKOCHU
dopmysa paccTOSIHUS MEXIy JByMs Toukamu. KoopauHaTsl cepenuHbl OTpe3Kka. YpaBHEHUE (UTYPBHI.
VYpaBHEHUs OKPY)KHOCTHU U NMPSAMON. YTII0BOH KO3 (PULIMEHT IPAMOiA.
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Bexmoput
[Tonstue Bexktopa. Monynp (mnmuHa) BekTopa. PaBHbie BekTOphl. KommmueapHbie BekTOphl. KoopauHaThl

BekTopa. CrokeHre W BBIYMTAaHUE BEKTOPOB. YMHOXEHUE BeKTopa Ha uucio. CKaasipHOE MPOU3BEIIECHUE
BEeKTOpOB. KocnHyC yria Mexay AByMsl BEKTOpaMHU.
Leomempuyeckue npeobpazosanus
[Tonstue o npeoOpazoBanuu ¢urypsl. JBrwkenue purypsl. Buabl aABmkeHus GUrypsl: napawuieabHbIid nepe-
HOC, OCEBasi CHMMETPHsI, LIEHTPaIbHAsl CUMMETpPHsL, TOBOPOT. PaBHbie ¢urypsl. ['omoretns. [lonodue ¢pu-
ryp.
DemeHmbl 102UKU
Omnpenenenue. Akcuomsl U Teopembl. JlokazarenscTBo. [loka3zaTenbcTBO OT mpoTUBHOrO. Teopema, obpar-
Has naHHOW. HeoOxoauMoe U JoCcTaTOuHOE YCIOBHs. YTOTPEOICHHE IOTHYECKUX CBS30K €CIH..., TO ..., TO-
I71a U TOJIBKO TOT/A.
Leomempus 6 ucmopuueckom pazeumuu
N3 ucropun reomerpun, «Hauana» EBknupa. Uctopust nstoro mocrynata EBkinupa. Tpuronomerpus —
Hayka 00 M3MEpPEeHHUHU TPEeYrobHUKOB. [locTpoeHre npaBuiIbHBIX MHOTOYTOJIBHUKOB. Kak 3apoaunach uaes
KOOpPJIMHAT.
H.W. Jlo6aueBckuii. JI. Ditnep. danec. [Mudarop.

7 kaace:
1. IIpocreiimme reomerpuyeckue (purypbl 4 MX CBOMCTBA
[Ipocreiimue reomerpuueckue GUrypsl: mpsiMasi, TO4Ka, OTPE30K, Jiyd, yroiu. [loHsTHe paBeHCTBa reomer-
puueckux ¢uryp. CpaBHEHHE OTPE3KOB U yIriioB. Mi3MepeHue oTpe3KoB, AiMHa oTpe3ka. VizMepenue yrios,
rpajaycHast Mepa yria. CMexXHbI€ U BEpTUKAJIbHBIE YTJIbl, UX CBOMCTBA. [lepnenauKynspHble IpsMBbIE.
OchosHas yenb — CHCTEMATU3UPOBATH 3HAHMS YUAIIUXCSI O MPOCTEHIINX T€OMETPUUECKUX (PHUTypax U UX
CBOMCTBAx; BBECTU MIOHATHE PaBEHCTBA (QUTYD.
B JTAaHHOW TeME BBOJATCS OCHOBHBIE T€OMETPHYECKUE MOHITUSA U CBOKMCTBA MPOCTEHIIMX I€OMETpUYe-
CKUX (pUryp Ha OCHOBE HATJISAHBIX MPEICTABICHUM ydaluxcs MyTeM O0O0OOIIeHHs] OUeBUIHBIX WU U3BECT-
HBIX U3 Kypca MaTeMaTHKu |—6 kiaccoB reomeTpuueckux (GaxkToB. [loHATHE aKCHOMBI Ha HAYaIBHOM 3Ta-
ne o0y4eHHsI He BBOJIUTCS, U CAMU aKCUOMBI He (GOpMYyIUPYIOTCS B SBHOM Buje. HeoOXo1uMbie UCXOAHbBIE
I0JIOXKEHHUS, HA OCHOBE KOTOPBIX M3Y4alOTCsS CBOMCTBA T€OMETPUYECKUX (DUTYp, IPUBOJAATCSA B ONMCATENb-
HOM dopme. [IpuHIMNIHATHLHBIM MOMEHTOM JIAHHOW TEMBI SIBIISIETCS] BBEJICHUE MOHATUSI PaBEHCTBA T'€OMET-
PUYECKUX ¢buryp Ha OCHOBE HarJsHOro
MOHATUA HanoxkeHusd. OnpeneneHHoe BHUMAHUE JO0KHO YIETSAThCS MPAKTUYECKUM MPUIIOKEHUSM IeOMeT-
PHUYECKUX TOHATHIA.

2. TpeyronbHuku

Tpeyronbauk. [Ipu3Haku paBeHCTBa TpeyrojabHUKOB. [lepneHankymsp Kk npsMoi. MeauaHbl, OMCCEKTPUCH
U BBICOTHI TPEYrojbHUKA. PaBHOOEAPEHHBIN TPEYTONBHUK U €r0 CBOMCTBA. 3aJjJaui Ha MOCTPOEHUE C TIOMO-
b0 LIUPKYJIS U JIMHEUKU.

OcHogénas yenb — BBECTU NIOHATHE TEOPEMBI; BBIPA0OOTATh YMEHHUE JJOKA3bIBaTh PABEHCTBO TPEYTOJbHUKOB C
IIOMOILBI0 U3YYEHHBIX IPU3HAKOB; BBECTU HOBBIM KJIACC 3aa4 — Ha ITOCTPOEHHUE C MOMOIIbIO LUPKYISA U
JINHENKH.

ITpu3Haku paBeHCTBA TPEYTOJIbHUKOB SIBIISIOTCS OCHOBHBIM Pa0OYMM aImapaToM BCEro Kypca reéOMETpHH.
Jloka3zaTenbcTBO OOJbIIEH YacTH TEOPEM Kypca U TakKe pelleHHe MHOTUX 3a/lad NMPOBOJUTCS IO CIeAyIo-
11el cxeMe: MOMCK PaBHBIX TPEYTOJbHUKOB — OOOCHOBAaHHE UX PABEHCTBA C MOMOILBIO KAKOr0-TO MPU3HAKa
— CJIEJICTBHSI, BBITEKAIOIME U3 PABEHCTBA TPEYrOJIbHUKOB. [IpuMeHEeHre TPU3HAKOB PABEHCTBA TPEYIOJIb-
HUKOB IIPU PELICHUH 3a/1a4 JAaeT BO3MOKHOCTb IIOCTEIICHHO HAKAILUIMBATH OIBIT IPOBEIECHUS JT0KA3aTellb-
HBIX paccyxaeHuil. Ha HauambHOM 3Tare W3ydeHHsl M IPUMEHEHUS NMPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB
11eJ1ec000pa3HO UCTOIb30BaTh 33/1a4H C TOTOBBIMU YEPTEKAMH.

3. ITapanuieabHbie npsvMbie. CyMMa YIJIOB TPEeyroJIbHUKA
[Ipu3Haky napajmieIbHOCTH NPAMBIX. AKCHOMA NapaJljIebHbIX NPsAMbIX. CBOMCTBA NapaJIEIbHBIX IPSIMBIX.



OcHo6nas yenp — BBECTU OJIHO U3 BaXKHEHUIINX MOHATUN — MOHATHE NMAapaUIeIbHBIX NPSAMBIX; J1aTh IEPBOE
IpEeJCTaBICHHE 00 aKCHOMAax M aKCMOMAaTHYECKOM METOJIe B F€OMETPUH; BBECTH aKCHOMY IapajlielIbHbIX
MPSIMBIX.

ITpu3Haku 1 CBOMCTBA MapajuleIbHBIX MPSAMBIX, CBSI3aHHbBIE C YIiIaMH, OOpa30BaHHBIMM IPU IEpeceUeHUH
JBYX HPSMBIX CEKYLIEH (HaKpecT JIeKallUMU, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIUPOKO HCIOJIb3Y-
I0TCS B JJIbHEHIIEeM IpU U3Y4YE€HUH YEThIPEXYrOJbHUKOB, OAOOHBIX TPEYTrOJbHUKOB, IPU PELICHNH 3a/ad,
a TaKKe B Kypce CTEPEOMETPHUH.

4, Oxpy:xHOCTDb M KpYT. 'eoMeTpuYecKkue nocTpoeHms.

CymMma yrioB TpeyrojibHHKa. COOTHOLIEHHE MEXKIY CTOPOHAMHUHU YIJIAaMH TpeyrojibHHKa. HepaBeHCTBO
TpeyrosbHUKa. [IpAMOyroiabHbIE TPEYTOJIBHUKY, UX CBOMCTBA U NPU3HAKU PABEHCTBA. PacCTOsIHUE OT TOYKHU
10 npaMoi. PaccrosiHue Mexy napajuienbHbIMU OpsAMbIMH. [locTpoeHne TpeyrojapHUKa IO TPEM SJIE€MEH-
TaM.

OcHosHas yenb — PacCMOTPETh HOBBIE HHTEPECHBIE U BaKHBIE CBOMCTBA TPEYIOJbHUKOB.

B naHHOW TeMe HOKa3bIBaeTCA OJIHA W3 BAXKHEUILIHX TEOPEM I'€OMETPUH — TEOpeMa O CyMME YIJIOB Tpe-
yronbHuKa. OHa TO3BOJSIET J1aTh KJIacCCU(PHUKAIMIO TPEYroJbHUKOB MO yriaMm (OCTPOYTOJIbHBIM, MpsIMO-
YTOJIbHBIM, TYNOYTOJIbHBII), a TakK€ YCTAaHOBUTb HEKOTOPbIE CBOWMCTBA M IPU3HAKU PABEHCTBA INPSMO-
YTOJIBHBIX TPEYTOJIbHUKOB.

[TonsATHE pacCTOSIHUA MEXKY ITapauIeIbHBIMU IIPSIMBIMU BBOJUTCS HA OCHOBE JIOKa3aHHOM IIPEIBAPUTEILHO
TEOPEMBI O TOM, YTO BCE TOUKHU KAXKJIOM U3 JBYX MMapajuIeNIbHbIX IPSIMbIX PABHOYJAIEHBI OT APYTOM MPSMOM.
DTO0 NMOHATHE UTPAET BaXKHYIO POJIb, B YACTHOCTHU UCIOJb3YETCS B 3a/1adyaxX Ha IOCTPOCHUE.

[Ipu peumiennn 3aa4 Ha MOCTPOECHUE B 7 Kilacce CIEAYeT OIPaHUYUTHCS TOJIBKO BBIITOJIHEHUEM U ONIMCAHUEM
IIOCTPOEHUSI UICKOMOM (UTYypbl. B OTAEIBHBIX CilydasiX MOXHO IIPOBECTU YCTHO aHAJINU3 U J10Ka3aTeIbCTBO, a
3JIEMEHTHI UCCIEA0BaHUS JOJKHBI IPUCYTCTBOBATH JIUIIb TOI/IA, KOTJa 3TO OTOBOPEHO YCIIOBUEM 3aauH.

5. O0o0menne U cuCTeMATH3ALUA 3HAHUI yYaluxcst

Ocnosnas yens. I10BTOpUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, monyueHHsie B 7 Ki1acce.

e 8 kiacc:

1. YeThIpexyroJbHUKH

MHOroyroiabHuK, BBITYKJIBIH MHOTOYTOJIBHUK, YEThIPEXyroybHUK. [lapamnenorpamMm, ero CBOMCTBA U MpH-
3Haku. Tpanenus. IIpsMoyronbHuk, poM0, KBajpaT, UX cBOMCTBaA. LleHTpanbHble U BIMCAaHHbIE yIibl. Brin-
CaHHbIE U ONMCaHHBIE YEThIPEXYroJbHUKNU OceBas U IIEHTpalbHasi CHMMETPHH.

OcnosHas yenb — W3Y4YUTh HauOojiee BaXKHbIC BHJIbI YETHIPEXYTOJIBHUKOB — MapajulejorpamMmm, MpsMo-
YTOJIBHUK, poMO, KBajapaT, Tpaleluio; JaTh MpeacTaBieHue o (urypax, o0sagaroniMx OCeBOW WM II€H-
TPaJIbHOW CUMMETPUEH.

Jloka3zaTenbcTBa OOJIBLIIMHCTBA TEOPEM JAHHON TEMbl M PELIEHMs] MHOTUX 3ajad MPOBOJSATCS C MOMOIIBIO
IIPU3HAKOB PABEHCTBA TPEYT'OJBHUKOB, II0O9TOMY II0JIE3HO UX IIOBTOPUTH B HAYaJIe U3YYEHUS TEMBI.

2. IToro6ue TpeyroJibHNKOB

[Tono6usie TpeyronbHuku. Teopema daneca. Teopema o nmponopuMOHANBbHBIX OTpe3kax. [lpusHaku nmono-
Ous TpeyrosbHUKOB. [IpuMeHeHne momo0us K J0Ka3aTeslbCTBY TEOpEM U pelieHuto 3agad. CBoOMCTBa Me-
TaHbl, OUCCEKTPUCHI TPEYTOJIbHUKA, [IEPECEKAIOIINXCS XOP/1, KacaTeJIbHON U CeKYIIeH

OcnosHas yenb — BBECTU NMOHATUE TIOJOOHBIX TPEYTOJILHUKOB; PaCCMOTPETh MPU3HAKU MOJI00US TPEYyroib-
HUKOB U UX IPUMEHECHHSL.

Onpenenenre NoJOOHBIX TPEYTOJILHUKOB J1a€TCsl HE HA OCHOBE ITPpeoOpa3oBaHus MOJ00Ms, a Yepe3 paBeHCT-
BO YIJIOB ¥ MPONOPIIMOHATBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3Haku momoOust TPEyroJbHUKOB JTOKA3bIBAIOTCS C MOMOIIBIO TEOPEMBbI 00 OTHOIICHUH IUIOLIael Tpe-
YT OJIBHUKOB, HUMEIOIUX [0 PABHOMY yTIy.

Ha ocHOBe mpu3HAKOB MOA00MS 0KA3bIBAETCS YTBEPKIEHHE O TOUKE NepeceueHus] MeIMaH TPeyroJIbHUKA,
a TaKKe JIBa YTBEPKACHUS O IPONOPIHOHAIBHBIX OTPE3KaxX B MPSIMOYTOJIBHOM TpeyrosibHuKe. [laeTcs npen-
CTaBJICHHE O METOJe MOJ00US B 3a/1a4ax Ha OCTPOCHHUE.

3. Pemienne npsiMOyroJibHbIX TPEyroJibHHKOB



MeTtpuueckue COOTHOIIEHHS B MPSAMOYToJibHOM TpeyroipHuke. Teopema Iludaropa. Tpuronomerpuyexue
(GYHKIIMH OCTPOTO YIJIa MPSMOYTOJIBHOTO TPEYTOoJdbHUKA. Pellienre npsMoyroibHbIX TPEYTOJbHUKOB.
OcHosHas yenb: BBOASTCS DJIIEMEHTBl TPUTOHOMETPUM — CHHYC, KOCUHYC M TAHT€HC OCTPOTO yria MpsMo-
YTOJBHOTO TPEYTOJbHUKA U CBOMCTBA, BHIPAKAIOIINE METPUUECKUE COOTHOIICHHUS B MPSIMOYTOJBHOM Tpe-
VTOJIBHUKE W COOTHOIICHHS MEXIY CTOPOHAMHU M 3HAYCHHUSAMH TPUTOHOMETPHUYECKUX (DYHKIUN B MPSMO-
YTOJBHOM TPEYroJIbHUKE. 3alKiCh W BBIBOJ TPUTOHOMETPUUYECKHX (DOPMYI, BBIPAKAIOIIMX CBA3b MEXKIY
TPUTOHOMETPUYESCKUMH (DYHKIIUSIMH OJHOTO U TOTO K€ OCTPOTO yIJIia, 3HAYCHUN CHHYCA, KOCHHYCA, TAHTCH-
ca 1 KotanreHnca jis yrioB 30°, 45°, 60°, a Takke BBEJICHUE OCHOBHOTO TPUTOHOMETPUUYECKOTO TOXK/IECTBA.
[IpuMeHeHne Bcero M3y4eHHOr0 K PEIICHUIO IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB U K PEIICHUIO 3a/1a4.

4, MHuoroyrojabauku. [ljomaas MHOTOYroJibHUKA

[ToHsATHS MHOTOYTOJIbHUKA, PAaBHOBEIMKUX MHOTOYTOJBHHUKOB W IUIOIIAJXM MHOTrOyrojibHuka. Ilnomiaau
MPSIMOYTOJIBHUKA, TTapaJiejiorpaMMa, TPeyroJbHUKaA, TPATICIIHH. .

OcHognas yenvb — PACIIUPUTh U YIITYOUTh MOTYYCHHBIE B 5—6 KilaccaxX MPECTABJIICHUS y4alluxcs 00 u3-
MEpPEHUHU M BBIYUCIICHUH IUIOINIAICH; BBIBECTH (OPMYIIbI TUIOMIAACH MPSAMOYroJbHUKA, Mapajlieiorpamma,
TpeyroyibHUKa, Tpanenuu. ONnuchbiBaTh MHOTOYT'OJIBHUK, €TI0 3JEMEHTHI; BBIMYKIIBIC U HEBBITYKIIbBIE MHOTO-
YroJabHUKH. M300pakaTh ¥ HAXOJUTh Ha PUCYHKAX MHOTOYTOJIBHUK M €TI0 3JIEMEHThI; MHOTOYTOJIbHUK, BIIH-
CaHHBI B OKPYKHOCTh, U MHOTOYTOJILHUK, ONMCAHHBIA OKOJIO OKPY>KHOCTH. BeIBOJ hopmy:t a1 BeIUUCITE-
HUS TUIOIIAIeH TPsIMOYTOJIbHUKA, MTapajuiesiorpaMMa, TPeyroJbHHUKa, TPaNelid OCHOBBIBACTCS Ha JBYX OC-
HOBHBIX CBOMCTBAaX IUIONIA/ICH, KOTOPhIE MPUHUMAIOTCSI UCXO/Is U3 HAIISIIHBIX MPEACTaBICHUN, a TAaKXKe Ha
dbopMyIe iomaay KBajapara, 000CHOBaHHE KOTOPOM He SBISETCs 00s3aTeNnbHBIM AJis yyamuxcs. Jlokasa-
TEIBCTBO TEOPEMBI O CyMME YIJIOB BBINNYKJIOTO M-yrOJIbHUKA, TUIOMIAAN MPSAMOYTOJIbHUKA, TIJIOMIAIU Tpe-
yroJibHUKa U IJoWaau tpanenuu. [IpuMeHeHne n3ueHHBIX OMpeesIeHHid, TeopeM U (HOpMYI K PEIICHUIO
3aJ1a4.

5. IloBTOpenue. Pemenue 3aaau

Ocnosnas yenw. I1oBTOpUTH, 3aKpenuTh  00001UTHL OCHOBHBIC 3YH, moryueHHbIe B 8 Kiacce.

TemaTHuyeckoe MJIAHUPOBAHUE

I'eomerpus 7 ki1acc 2 yaca B HeJeJto, 68 yacos B roa.

Ne Kou - BO K
0J1-
HaumeHoBaHue 4acoB Ha
Tema ypoka BO Ya-
pasiena u3ydeHue
COB
TeMbI
1 | HauanbHble T€0-
METPUYECKUE CBE-
NEHUS 10 | [Ipsimast 1 OTpe30K. 1
Jlyd u yron 1
CpaBHEHHE OTPE3KOB U YIJIOB 1
N3mepenne oTpe3koB 1
W3mepenne yriios 2
[leprieHAUKYNIApHBIC TIPSIMBbIC 1
Pewenue 3anau 2




Kontponbnas pabora Nel

TpeyroabHUKH

21

[TepBbIii mpr3HAK PAaBEHCTBA TPEYTOJIbHU-
KOB

Me,Z[I/IaHBI, 6I/ICC6KTpI/ICBI " BBICOTBI TPC-
YIroJIbHUKaA

BTtopoii u TpeTuii npu3Haku paBeHCTBA
TPEYroJIbHUKOB

33,[[3‘11/1 Ha ITOCTPOCHHC

Pemenune 3anau

Konrtponbnas padora Ne2

[TapamiensHbie
IIpSIMBIE

12

IIpu3Haky napayIenbHOCTH ABYX MPSMBIX

Axcuoma mapalyICJIbHBIX ITPAMBIX

Pemenue 3agau

KonTponbnas padota Ne3

COOTHOLIEHUS Me-
KTy CTOPOHAMU U

yIJIaMHU TPEYroib-
HUKa

19

CyMmMa yIiioB TpeyroibHHUKa

CooTHOIIeHHs MEXAYy CTOPOHAMU U yriia-
MU TPEYrOJIbHUKA

KonTponbnas padota Ned

ITpstMOyTONBbHBIE TPEYTOJIBHUKH

[TocTpoeHne TpeyrosbHUKA 110 TPEM dJle-
MEHTaM

Pemenne 3agau

Konrtponsnas padora Ne5

[ToBTopenue. Pe-
LIEHHE 3a/1a4

HauanpHbIe TCOMETPHUICCKUE CBEIC-
Hus.Pemenue 3amaq

Tpeyronpauku.Pemenue 3amau

[TapannensHble npsMsle. Pemenue 3am1aqu




CooTHOIIeHHS MeX Ay CTOPOHAMH U yriia-

MU TpeyroybHuKa. Pemenue 3agayu 1
Teopernuecknii 3a4€T 1
Hrorosast koHTpoOIbHAs paboTa 1
I'eomeTrpusi 8 kiacc 3 yaca B Hegesio, 102 4yaca B roj.
Ne Kou - Bo
Kou-
HaunmenoBanmue 4acoB HA
Tema ypoka BO Ya-
pasjena u3yueHue
COB
TeMblI
Yerpipéxyronsuuku | 20 MHOTroyroiabHIUKH 3
[TapannenorpamMm u Tpamneuus 7
[TpssmoyronbHUK, poMO, KBaapat 5
Pewmenue 3amau 4
Kontponsnas padora Nel 1
[Tnomans 22 [1nomaas MHOTOYTOIBHUKA 3
[Tnomane mapamienorpaMmma 3
[Tnomanp TpeyroipHUKa 3
[Tnomanp Tpanenuu 3
Teopema IIudaropa 4
Pewenue 3anau 5
KonTponbnas padota Ne2 1
[TonoOHEbIE Tpe-
YTOJIbHUKH 28 Omnpenenenue Mog00HBIX TPEYTOJIbHUKOB | 4
[lepBsiit mpU3HAK 10100MS TPEYTOIbHU-
KOB 4
Bropoii npusHak nogo6usi TpeyroabHU-
KOB 4

10



Tpetuit npusHak Mog00us TPEYroJIbHH-

KOB 4
Kontponbnas padota Ne3 1
[TpuMeHeHne nogo0Ms K JOKa3aTeabCTBY
TEOPEM U PELICHUIO 33134 7
CooTHOIIEHNS MEXy CTOPOHAMHU U YT-
JaMU IPSAMOYTOJIBHOTO TPEYTroJbHUKA 3
Kontposbnas padora No4 1
OKpy>XHOCTb 22 KacarenbHast K OKpy>KHOCTH 3
LleHTpanbHbIe ¥ BIUCAHHBIEC YIIIBI 4
YeTsIpe 3aMedaTenbHbIe TOUKU Tpe-
yroJIbHUKA 3
Brincannast u onucanHasi OKPYXKHOCTH 4
Pemenne 3anau 7
KonTponbnas paborta No5 1
[ToBTOpenue. Pemie-
HHE 3a1a4 10 Pewmenue 3amau 10
I'eomerpus 9 knacc 3 yaca B Heemn0, 99 4acos B roj.
Ne Koux - BO K
0JI-
HaunmeHnoBanue 4acoB HA
Tema ypoka BO 4a-
paszeJa u3yuyeHue
COB
TeMbl
1
BexTops! 11 [TonsiTue BexTopa 2
CroxeHne 1 BBIYUTaHHE BEKTOPOB 3
YMHOXeHue BeKkTopa Ha uucio. [Ipumene-
HUE BEKTOPOB K PEIICHUIO 33134 1
[IpuMeHeHne BEKTOPOB K PELICHUIO 3aa4 5
2 | Meron KoopauHat 18 Koopaunats! BekTopa 2
[Ipocreiime 3a1auu B KOOpAMHATAX. 5

11



YpaBHEHUS OKPYKHOCTH U MPSIMOM.

Pemenue 3agau no reme « IIpocreitmue 3a-
Ja4¥l B KOOPMHATAX .

Kontponbnas padota Ne 1 mo teme « Bekro-
pbl. MeTo KoopArHATY.

CoOTHOILLICHUS Me-
KAy CTOPOHAMU U
yriaamMu Tpeyroiib-
Huka. CkajnspHoe
MIPOU3BEJICHUE BEK-
TOPOB

17

CuHyc, KOCUHYC U TaHT€HC YIJIa.

CooTHoIIEHNS MEX 1y CTOPOHAMU U YIIlaMu
TPEYrOJIbHUKA

CkanisipHO€E ITPOU3BEICHNUE BEKTOPOB

Pemenue 3anay no teme « CooTHOLIEHNE
MEX1y CTOPOHAMU U YIJIaMU TPEyroJibHUKa"

KonTponbnas padora Ne 2 no teme «Coot-
HOIIICHUS MEXIY CTOPOHAMU U yTIaMu Tpe-
yroJibHUKa".

JnHa OKpyXHO-
CTH U IJIOLIAb

Kpyra

17

HpaBI/IJII)HBIe MHOTI'OYT'OJIbHUKH

JInmuHa OKpyXKHOCTH U IUTONIaAb Kpyra

Pemenue 3ampau no reme « JlimHa oKpyKHO-
CTH U IJIOLIA/Ib KpyTay.

KontponsHas padora Ne 3 o teme «/lnnna
OKPY’KHOCTH M ILTOIab Kpyra"

JIBUKeHUA

13

IlonsaTue aABMXKEHUS

[TapamnensHbiit nepenoc. Iosopor

Pemenue 3aga4d no Teme « I[BI/I)I(CHI/IH»

KonrtponbHas padora Ne 4 o teme « /IBu-
HKEHUS.

HauannHble cBene-
HUSI U3 CTEPEOMET-
puu

MHOrorpaHHMKH.

12



Tena 1 MOBEpXHOCTH BpaIllCHHUS.

00 akcroMax Iuia-

HUMETPUHU 2 006 akcroMax TUTAaHUMETPHUH
IToBTOpeHnue. Pe-
HICHHE 33]a4 13 [TapannensHbie npsimbie. Pemenue 3agau

Tpeyronpuuku. Pemenue 3agau

HroroBast koHTpobHas padoTa Ne5.

OKpy>KHOCTb

CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJlaMu
TpeyroJibHUKa. Pemenue 3anaqy

YerslpéxyroapHuku. Pemenue 3anaq

Bexropsl. Meton koopauHar. Pemenue 3a-
nay

O6o0061aro1iiee NOBTOPEHNE
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