Pabouas nporpamMma mno
yueOHOMY MPEIMETY

«I'eomeTpus» / — 9 Kiacc




Pabouas mporpamma no yueOHOMY mpenmery «l'eomerpusi» 7-9 kiacc paspaboTaHa B
cooTBeTcTBUM ¢ DepepalibHBIM TOCYJapCTBEHHBIM 00pa3oBaTEeIbHBIM CTAaHJAPTOM OCHOBHOTO
o01iero oOpa3oBaHus MPH HCIIOJIb30BAHUM aBTOPCKOH mporpamMmel bytysos B.®. I'eomerpus.,
paboueii mporpammbl Kk y4deOHuky JI.C. ATaHacsHa u Jpyrux. 7-9 Kiaccel: mocoOue s
yuuTenei obmeoOpazoBaTenbHbIX yupexaeHuit / B.d. byryzoB. — 2-e uzn., mopab. — M.:
IIpocemenne, 2013. — 31 c. u oOecmeynBaeT OOCTH)KEHUE IUIAHHUPYEMBIX pPE3YJIbTAaTOB
OCBOGHUSI OCHOBHOW 00pa3oBaTeNbHOW MPOTrpamMMbl OCHOBHOTO o0Iiero obpazoanus MbOY
«IIIxoma No 54».

Cormnacao yue6Horo miaHa MBOY «lllkona Ne 54» Ha u3ydyeHue y4uyeOHOTo mpeaMera
«["eomeTpus» Ha ypOBHE OCHOBHOT'O 00I1Iero oopazoBanus oTBouTcs 204 vaca:

Knacc KonmuecTBo 9acoB B TOJ KonmuecTBo yacoB B
HEJIEII0

7 xjacc 68 2 yaca B HEJIEIIIO

& Kacc 68 2 4Jaca B HeJEJI0

9 kacc 68 2 yaca B HEJIEIIIO

[IpomexyTouHas aTTecTanus IpoBOIUTCS B cooTBeTcTBUH ¢ [lonoxxeHuem o popmax,
MIEPUOTUIHOCTH, TIOPSIJIKE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlUH
B (hopme:

7-8 Kiacc - roJjoBasi KOHTpOJIbHas pabora.

Y4eOHuK:
I'eomerpust. 7-9 kmaccel: ydeOHUK st oOrieoOpasoBarenbHbIX yupexaenui / JI.C.
AranacsH [u 1p.]. — M.: [Ipocsemenue, 2017.



I. Ilnanupyembie pe3yJbTATbl OCBOEHHSI COIEeP:KaHUS Y4eOHOr 0 mpeaMeTa

Jluunocmmuote pe3yiomamaol:

1)
2)

3)
4)
5)
6)

7)

OTBETCTBEHHOE OTHOIICHHE K 00Y4CHHIO;

TOTOBHOCTB U CIIOCOOHOCTH 00OYUAIOMIMXCSI K CaMOPa3BUTHIO i CaMO0OOPa30BaHUIO HA
OCHOBE MOTHBAIIUH K OOYUEHHIO U MTO3HAHUIO;

YMCHHEC ACHO, TOYHO, 'PAaMOTHO H3JIaraTb CBOU MBLICIIU B YCTHOI>’I U IIUCHbMEHHOU pcuu,
HNOHUMATh CMBICI IIOCTaBJICHHOU 3ala4i, BBICTPAHMBATL APryMCHTALIUIO, IMPUBOJUTH
MIPUMEPHI H KOHTPIIPUMEDHI,

HavaJbHbIC HABBIKH aJIalTAIlUH B JUHAMUYHO U3MEHSIOIIEMCSI MHPE;

IKOJIOrMYECKasi KYJIbTypa: IEHHOCTHOE OTHOLICHUE K IPUPOJIHOMY MHPY, TOTOBHOCTh
CJIeIOBATh HOPMaM IPUPOI00XPAHHOTO, 3I0POBbECOCPETAIOIIETO TOBEICHUS;
(dhopMUpOBaHHE CTOCOOHOCTH K IMOIIMOHATLHOMY BOCIIPUSATHIO MAaTEMATHUECKHIX
00BEKTOB, 3a/1a4, PELICHUH, PaCCYKICHUM;

YMEHHE KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT YUeOHOM MaTEMAaTHUECKOH IeATeIbHOCTH

Memanpeomemmboie pe3yiomamol:

1)
2)

3)

4)
5)
6)
7)

yMeHue GOpMYIHPOBAThH U YIEPKUBATh YICOHYIO 3a1auy;

yMEHHE BBIOMPATh JICHCTBUS B COOTBETCTBUU C IIOCTABJICHHON 33/1a4eil M yCIOBHSIMU €€
peanu3anum;

YMEHHE IJIaHUPOBATh MMYTH JAOCTHXKEHUS LIeJIel, 0CO3HaHHO BBIOMpATh Hanboiee

3¢ deKTUBHBIE CITOCOOBI peIIeHHs YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4;

YMEHHUE TPEIBUICTh YPOBEHb YCBOCHHS 3HAHUI, €r0 BPEMEHHBIX XapaKTEPUCTHUK;
YMEHHE COCTaBJIATH IUIaH U MOCIIEeI0BAaTeIbHOCTD ICHCTBUI;

YMEHHE OCYIIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOMMBIE KOPPEKTUBBL;
YMEHHE aJICKBaTHO OIIEHUBATH MPABHIBHOCTh HIIM OIIMOOYHOCTD BBIOJIHEHHS y4eOHOH
3aauu, € 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€

pewienust; [Ilpeomemmsie pe3ynbmamol:

1)
2)

3)

4)
5)
6)

7)

OCO3HaHUE 3HAYEHUsI TEOMETPHHU ISl IOBCETHEBHON KU3HU YEJIOBEKA;

IIPEJCTaBICHUE O TEOMETPHUH Kak chepe MaTeMaTHIECKOM JesTeIbHOCTH, 00 3Tanax ee
Pa3BUTHs, O €€ 3HAUMMOCTH AJIs1 Pa3BUTHUS LIMBUIN3ALINH;

pa3BuUTHE yMEHUI paboTaTh C yueOHMKOM MaTeMaTHYECKHUM TEKCTOM (aHaJIM3UpOBAaTh,
U3BJIEKaTh HEOOXOAMMYIO MH(POPMAIMIO), TOYHO U T'PaAaMOTHO BbIpa)kaTb CBOM MBICIH C
MIPUMEHEHUEM MAaTEMaTU4YEeCKOW TEXHOJOTUU U CUMBOJIMKH, IPOBOJIUTH KJIACCU(PUKALIUH,
JIOTHYECKUe 0OOCHOBAHMS;

BJIaJIeHHE 0a30BbIM MOHSITUIHBIM alapaToM IO OCHOBHBIM pa3JieiiaM COAEpKaHUs;
crcTeMaTU4YecKHe 3HaHUs 0 PUrypax U UX CBOMCTBAX;

MPaKTUYECKH 3HAUMMbIE FT€OMETPUUECKUE YMEHUS U HAaBbIKU, YMEHUE IPUMEHSATH UX K
PEILIEHNIO0 FEOMETPUUECKUX U HETEOMETPUUECKHX 3aay;

reOMETPUUYECKUH SA3bIK VIS OIMCAHUSI IPEIMETOB OKPY>KaIOIEr0 MUPA;

7 Kj1acc

Yuawuiica nayuumcs:

pacro3HaBaTh Ha 4€pTE)KaxX, PUCYHKaX, MOJEISAX M B OKPYKAIOIIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETpUYecKre (Urypsl (Touka, MpsiMasi, OTPE30K, Jiyd, Yroi,
TPEYTOJIbHUK, OKPYXHOCTb, LI1ap, chepa, mapajvienenures], IupaMuaa u ap.);
pacrno3HaBaTh BU/IbI YTJIOB, BUJIbl TPEYTOJIbHUKOB;

OTIpEeEIISATh MO YepTexky (QUTYpPHI €€ mapaMeTphl (JUIMHA OTpe3ka, rpaaycHas Mepa yria,
AJIEMEHTHI TPEYTOJIbHUKA, IEPUMETpP TPEYrOJIbHUKA U T.11.);

pacrio3HaBaTh pa3BepTKU Ky0a, MPsIMOYTOJIbHOTO Mapaliesenumea, NpaBuIbHON
MIpaMM/Ibl, HWIMHIpA U KOHYCA;



M10JIb30BaThCA A3BIKOM F'€OMETPHHM U1 ONIUCAHMSI TPEIMETOB OKPYXKAIOIEro MUpa U UX
B3aUMHOTO PACIIOJIOKEHMS,;

pacrio3HaBaTh U U300paXkaTh Ha YepTEKax U PUCYHKaX reoOMeTpUUecKre (PUrypbl U UX
KOH(pUTypaIuu;

HaXO/AUTh 3HAYEHMS JJIUH JIMHEHHBIX 3JEMEHTOB (DUI'Yp U HUX OTHOLIEHHS, TPalyCHYIO
Mepy YIJIOB OT 0° 10 1800, IpUMEHSS OTPE/ICICHHUs, CBOIICTBA M IPU3HAKKU QUTYP U MX
3JIEMEHTOB, OTHOIIECHUS (PUTyp (PaBEeHCTBO, CPAaBHEHHE);

pelaTh 3a/laun Ha JOKa3aTelbCTBO, ONMPAsCh HA U3yUEHHbIE CBOMCTBA QUTYp U
OTHOLICHUN MEXy HUMU U IIPUMEHSS N3yUYEHHbIE METO/Ibl JOKA3aTEeNIbCTB;

peaTh MpocTeHIme 3aJa4uu Ha IOCTPOCHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI
MOCTPOCHHSI C TIOMOIIBIO IIUPKYJIS M JTMHEHKH;

peaTh NpocTeiime MIaHUMETPUIECKUE 3a/1a41 B IPOCTPAHCTBE.

thmuﬁc;l nojiyuum 603MO4CHOCHMb HAYUUMbCA?

erIy6I/ITL M Pa3BUTH MPCACTABJIICHHUA O INNIOCKUX U MPOCTPAHCTBCHHLIX I'COMCTPUUCCKUX
¢durypax (Touka, mpsimasi, OTpPE30K, JIy4, yrojl, TPeyroJbHUK, OKPY>KHOCTb, 1ap, cdepa,
napajuieJienunes], mpusma u Jip.);

MPUMEHSITH MMOHATHS Pa3BEPTKU ISl BHITOTHEHUS MPAKTUYECKUX PACUETOB;

OBJIAACTb MCTOAaMU PCIICHUA 3a4a4 Ha BbIYMCICHUA U JOKAa3aTCIIbCTBA: MCTOAOM OT
MIPOTHUBHOTO, METOJIOM TIepedopa BapUaAHTOB;

MPUOOPECTH OIBIT MPUMEHEHHSI aNTe0panyecKoro anmnapaTa npu perieHnu
reOMETPUUYECKUX 3a]a4;

OBJIAJICTh TPAJAUIIMOHHON CXEMOH pelIeHHs 3a/1a4 Ha MOCTPOCHHUE C TOMOIIBIO ITUPKYJIS U
JTUHENKU: aHAIIN3, TOCTPOCHHUE, 10KA3aTEICTBO U UCCIICIOBAHMUE;

pUOOPECTH OIBIT UCCIIEIOBAHUS CBOMCTB TNIAHUMETPHUYECKUX (DUTYP C ITOMOIIBIO
KOMITBIOTEPHBIX MPOTPAMM.

8 Ki1acc

Yuawuiica nayuumen:

KJ1accu(UIMpPoOBaTh reOMETPUIECKUE PUTYPBI;

HaXO/AUTh 3HAYEHMS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYP M HUX OTHOILIEHHS, TPalyCHYIO
Mepy yrioB oT 0 1o 180, mpumeHsisi onpeneseHns, CBOMCTBA U MPU3HAKK (QUTYP U UX
3JIEMEHTOB, OTHOIIEHUS PUTyp (paBeHCTBO, NO00HeE);

OIIEPUPOBATH C HAYAJBHBIMH MOHIATUSMHU TPUTOHOMETPHH U BBIIIOJIHATH 3JI€MEHTapHbIE
ornepauuy HaJl QYHKIUSAMH YTJIOB;

JI0Ka3bIBaTh TEOPEMBI;

pemaTh 3a/1a41 Ha JOKa3aTelbCTBO, OMMMPAsICh HA M3yYEHHBIE CBOWCTBA (PUTYD U
OTHOIICHUI MEXy HUIMH U TIPUMEHSS N3YUYE€HHBIE METO/IBI JJOKA3aTEIbCTB;

pemaTh MpOCTeHIe IUTAHUMETPUYECKUE 3a/1a4H B TIPOCTPAHCTBE;

BBIUUCIIATH IUIOLIA/IU TPEYTOJIbHUKOB, MPSMOYTOJIbHUKOB, AapajlIeIorPaMMOB,
Tpaneuuu;

pelIaTh 3a/1a4u Ha JI0Ka3aTeIbCTBO C UCTIONIb30BaHNEM (OpPMYII TUIomanei Gpuryp;
peaTh MpakTUYECKUE 3a]]auH, CBSA3aHHbIE C HAXOXKAEHUEM I€OMETPUUYECKUX BEINYUH
(ucmonp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEJICTBA).

Yuamuﬁc;l noayuum 603MONCHOCHIb HAYUUMbCA:

OBJIAZACTh MCTOAAMHU PCUICHUA 3aJjad Ha BBIYMCIICHHA W J0Ka3aTCJIbCTBA: METOAOM OT
INpOTUBHOIO, MCTOIOM HOIIO6I/IH, METOJ0OM nepe60pa BapuMaHTOB W MCTOAOM
reOMECTPHUICCKUX MECT TOYCK;

BBIYMCIIATSH IIJI0IIagn (I)I/Il"yp, COCTAaBJICHHBIX U3 JIBYX HUJIN Ooiee npsAMOYTOJIbHUKOB,
napajijieJiorpaMmMoB, TPCYTrOJIbHUKOB,



BBIYHUCIIATH IUIOLAAX MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOIIEHHUS PABHOBEIIMKOCTH U
PaBHOCOCTAaBICHHOCTH;

IPUOOPECTH ONBIT IPUMEHEHUS alre0pandeckoro 1 TPUroOHOMETPUYECKOr0 anmnapara
IIpU PELIEHUH FEOMETPUYECKUX 3a1a4;

pUOOPECTH OMBIT UCCIIEIOBAHUS CBOMCTB TNIAHUMETPUUYECKUX (PUTYP C ITOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPAMM;

PUOOPECTHU OIBIT BHITOTHEHHS TPOSKTOB.

9 kiaace

Yuawuiica nayuumcea:

OIepUpPOBATH Ha 0A30BOM YPOBHE MOHATUSIMH IT'€OMETPHUECKHUX (PUTYD;

M3BIIEKATh HH(OPMAIIMIO O TEOMETPUIECKUX (PUTYpax, MPEeICTABICHHYIO Ha YepTeKax B
SIBHOM BHJIC;

MPUMEHSTH JUIA PELICHUS 3a7]ad TeOMeTpUYeCKHe (DaKThI, €CIIU YCIOBHS UX IPUMEHEHUS
3aJaHbl B SBHOH (opme;

peraTh 3a/1a4d Ha HaX0XKJICHHE T€OMETPHUECKUX BEIMYHH 10 00pa3iaM Win
ITOPUTMAaM.

Yuamuﬁwz noOJiydum 603MONCHOCHIb HAYUUMbCAS

OTIEPHUPOBATH MOHATHIMHU T€OMETPUUYECKHUX (DUTYP;

U3BJIEKaTh, UHTEPIPETUPOBATH U NPE0OPa30BbIBATh MHYOPMAIIMIO O TEOMETPHUECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexax;

MPUMEHSTh TeOMETPUIECKUe (PaKThI IS pEIICHUS 3a/1a4, B TOM YHCIIE,
MPEIOIAarafoIIuX HECKOIBKO IIaroB pemeHs;

(GbopMyIHpOBATH B MPOCTEHIINX CITy4asx CBOMCTBA U MPU3HAKU QHUTY;

JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPHKICHUS,

BJIJIETh CTAaHIAPTHON Kiaccuukanueil miockux Guryp (TpeyroabHUKOB U
YEThIPEXYTOJbHUKOB).



1. Conep:kanue yueGHOro mpeaMera
7 KJaace
Hauanvnoie 2eomempuueckue ceedenus (11)
[Ipocreiimme reomerpuueckue (QUrypsl: mpsMas, TOYKa, OTPE30K, Jiyd, yrou. Ilonsrue
paBeHcTBa reomerpuueckux guryp. CpaBHeHHE OTPE3KOB U yIIIOB. V3MepeHue oTpe3KoB, JJIMHa
orpeska. M3mepenue yrios, rpagycHas mepa yria. CMexHbIe M BEPTUKAIBHBIC YIUIBI, HUX
cBoyicTBa. [lepnenauKynsapHbIe IpsMBIE.
Ocnoénas yenp — CHUCTEMATU3UPOBATH 3HAHMS YYalllUXCS O MPOCTEHIIMX T€OMETPHUYECKHX
¢urypax u ux CBOWCTBax; BBECTH NOHATUE PABEHCTBA PUTYP.
B JJAHHOM TEME BBOJATCS OCHOBHBIE I'€OMETPUYECKUE IOHATUSA M CBOMCTBA IPOCTEUIINX
reOMETPHUECKUX (PUI'yp Ha OCHOBE HAIJISAHBIX MPEACTaBICHUI ydallMXcsl IyTeM 000OLICHUS
OYEBHMJIHBIX MJIM M3BECTHBIX M3 Kypca MaTeMaTuku |—O6 Ki1accoB reoMeTpHuecKux (hakToB.
[lonaTne akcMOMBI Ha HAYaJIbHOM »JTane OOYy4YEeHUs HE BBOJUTCA, M CaMHU AaKCHOMBI HE
dbopmynupyroTcs B IBHOM BUjie. HeoOXx01uMble HCXOHBIE TTOJIOKEHHS], HA OCHOBE KOTOPBIX
M3Y4YaIOTCSl CBOWCTBA TE€OMETPHUYECKUX (Uryp, NPUBOIATCS B oOmHcaTenbHOU (opme.

[IpyHIMNHUATBPHBEIM MOMEHTOM JaHHOW TEMbl SBIIIETCS BBEJACHHME IIOHATHS PaBEHCTBA
reOMEeTPHUECKUX (PUTYp HAa OCHOBE HATIISTHOTO MOHATHUS HalokeHus. OnpeneneHHoe

BHHUMaHUE JOJKHO YAENATHCSA NPAKTUUECKUM MTPUIIOKEHUSIM F€OMETPUUECKUX

nousituid. Tpeyzonvnuku (18)

TpeyronpHuk. IIpusHaku paBeHCTBa TpeyrosbHUKOB. Ilepnennukyisip Kk npsamon. Menuansl,
OHMCCEKTPUCHI M BBICOTHI TPEYTroJIbHIKA. PaBHOOEIPEHHBIN TPEYTOJILHUK U €r0 CBOICTBA. 3agaun
Ha IIOCTPOEHUE C MIOMOILBIO LIUPKYJIS U JIMHEUKH.

OcHognas yenb — BBECTH TIOHATHUE TEOPEMBI; BBIpAOOTaTh yMEHHUE JOKa3bIBaTh PABEHCTBO
TPEYrOJbHUKOB C IIOMOIIbIO H3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM Kiacc 3ajad — Ha
IIOCTPOEHHUE C TOMOILBIO [IUPKYJIS U TUHEHKH.

[Ipu3Haku paBeHCTBA TPEYTOJIHHUKOB SIBISIFOTCS OCHOBHBIM pa0OYMM ammapaToM BCEro Kypca
reoMeTpun. J{oka3arenbCcTBO OOJBIICH YacTH TEOPEM Kypca M TaKKe pelleHHe MHOTHX 3ajad
MPOBOAMUTCS MO CIEIYIONIeH CXeMe: MOHUCK pPaBHBIX TPEYrOJbHUKOB — OOOCHOBaHUE HUX
paBEHCTBa C MOMOIIBK KAKOTO-TO IPU3HAKA — CIEACTBUS, BBITEKAIOLIME W3 PABEHCTBA
TPEYroJabHUKOB. [IprMeHeHne NIpU3HAKOB PaBEHCTBA TPEYTOJIBHUKOB MPU PELIEHUH 3a7ad JacT
BO3MO>XHOCTb IOCTENICHHO HAKaIUIMBaTh OIBIT NPOBEICHMS JOKa3aTENbHBIX paccyxiaeHuil. Ha
HAa4yaJIbHOM JTale M3y4eHUs W [PUMEHEHMs INPU3HAKOB PAaBEHCTBA TPEYTOJbHUKOB
11€J1ec000pa3HO UCMOIb30BaTh 3a/1a4H C TOTOBBIMU YEPTEKaMH.

IHapannenvuvie npamoie (12)

[Ipu3Haku mapamaenbHOCTH OpsAMBIX. AKCHMOMa TapajUleNbHBIX  HOpsMbIX. CBolcTBa
NapajuieIbHbIX MPSMBIX.

OcHo6Has yenb — BBECTU OHO M3 BAXHEHMIINX IMOHATUN — IMOHITHE NMapaUICIbHBIX MPSIMBIX;
JaTh MEPBOE MPEJCTaBICHHE 00 aKCMOMax M aKCMOMAaTUYECKOM METOJIe B F€OMETPHH; BBECTU
aKCHOMY HapaJljIeNIbHBIX MPSMBIX.

[Ipu3Haky U cBOWCTBa NapasuIeIbHBIX MPSMBIX, CBSI3aHHBIE C YyIJIaMH, OOpa30BaHHBIMHU IpU
IepeceyeHn  JBYX  MNPSAMBIX  CEeKylledl  (HakpecT  JIeKallMMHM, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH), IIMPOKO HCHOJIB3YIOTCS B JAJbHEHIIEM NMPU U3YYEHUHU YEThIPEXyrojJbHH-
KOB, I0I00HBIX TPEYTOJILHUKOB, P PEIIEHUH 33/1a4, a TAKXKe B Kypce CTEPEOMETPHH.
Coomnowenus mexncoy cmoponamu u yenamu mpeyzoavhuxa (18)

Cymma yrioB TpeyroibHuKa. COOTHOIIEHHME MEXIy CTOPOHAMH U YIVIAMHU TPEYrOJbHUKA.
HepaBenctBo TtpeyrosnbHuka. IIpsiMOyrosibHblE TpeyrojabHUKH, HX CBOWCTBA M MpPHU3HAKU
paBeHcTBa. PaccTosiHue OT TOukH A0 npsiMoil. PaccrosiHue mMexny nmapajuienbHbBIMH HPSMbIMH.
ITocTpoeHne TpeyronbHHUKa MO TPEM HIEMEHTaM.

OcHoéHas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaKHBIE CBOKCTBA TPEYTOJIBHUKOB.

B naHHOI Teme MOKa3bIBAETCS OJIHA U3 BAXKHEUIIMX TEOPEM T'€OMETPUU — TEOpPEMA O CyMME
YTJI0B TpeyrojbHuKa. OHa MO3BOJISET 1aTh KJIACCU(PUKAIUIO TPEYTOJILHUKOB I10 YIilaM



(oCcTpOYTONIbHBIN, TPSIMOYTOJBHBIN, TYIIOYTOJIbHBIN), @ TAKXKE YCTAHOBUTH HEKOTOPHIC CBOMCTBA
Y NIPU3HAKU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[lonsiTve paccTrosiHUS MEXAy NapajUIeJbHBIMM IPSAMBIMU BBOJMTCS HAa OCHOBE JOKa3aHHOU
IIPEIBAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKM Ka)JOH M3 JIByX HNapauIeIbHBIX IPAMBIX
paBHOyZAJIE€Hbl OT JpPYyrol mnpsMoH. OTO IMOHITHE WIpacT BaXXHYIO poOJib, B YaCTHOCTH
HCIIONB3YETCS B 33a/1a4ax Ha MOCTPOCHHUE.

[Ipu pemennu 3a1a4 Ha MOCTPOECHUE B 7 KIIAcCe CIEAYET OIPAHUUYUTHCS TOJIBKO BBINOJIHEHUEM U
ONMCAaHUEM TOCTPOCHUSI MCKOMOW (UTyphl. B OTAETBHBIX CiIydasX MOKHO MPOBECTH YCTHO
aHaJIM3 U J10Ka3aTeJbCTBO, a AJIEMEHTHI UCCIIEIOBAHUS JIOJDKHBI IPUCYTCTBOBATDH JIMILIL TOI/A,
KOI'JIa 3TO OTOBOPEHO YCIOBUEM 33/1aUH.

Iloemopenue. Pewenue 3aoau (9)

8 kJace

Yemuwipexyzonvuuku (14)

MHOroyroiapHuK, BBIIYKJIBIA MHOIOYTOJIBHUK, 4YeThlpexyrosbHUK. Ilapamienorpamm, ero
cBolicTBa M mpu3Haku. Tpanernus. [IpsMmoyronpHUK, poMO, KBaapar, ux cBoicTBa. OceBas u
LIEHTpaJIbHAsl CUMMETPUH.

Ocnogénas yenb — U3y4uTh HauOoJee BaXKHbIE BUbI YETHIPEXYTOJIbHUKOB — MapajlielorpaMm,
MPSIMOYTOJIBHUK, POMO, KBaJpaT, Tpaleluio; JaTh IMpeAcTaBieHHe o Qurypax, o0iaaaarominx
OCEBOW WJIM LIEHTPAIbHOU CUMMETPUEH.

JlokazaTenbcTBa OONBIIMHCTBA TEOPEM JIaHHOM TEMbl U PEIICHHsS MHOTHX 3a]1a4 MPOBOJATCS C
MIOMOUIBIO MPU3HAKOB PABEHCTBA TPEYrOJbHUKOB, IIO3TOMY II0JIE3HO UX IOBTOPUTH B Hayale
W3Yy4YEHUs] TEMBI.

OceBasi M LEHTpallbHas CUMMETPUU BBOJSATCS HE Kak mpeoOpa3oBaHHE IJIOCKOCTH, a Kak
CBOMCTBa TeOMETPHUYECKHX (UTyp, B HYACTHOCTH YETHIPEXYrOJbHUKOB. PaccMoTpeHue »THX
MOHATUM KaK JIBH)KEHUH IJIOCKOCTHU COCTOUTCS B 9 Kiacce.

Inowaos (14)

[TonsTre nnomaaym MHOTOyronbHUKA. [1nomanu npsaMoyrojibHUKa, TapajljIeorpaMma,
TpeyrojbHuKa, Tpanenuu. Teopema [ludaropa.

OcHogHas yenb — paclIUpUTh W YIIIyOUTH TONy4YeHHbIE B 5—6 Kiaccax MpeicTaBlICHUs
ydammxcsi 00 W3MEpEeHHMH M BBIYMCICHWH IUIOINAACH; BBIBECTH (HOPMYIBI IIJIOMIAACH
MPSIMOYTOJIbHMKA, TapajijiesiorpaMmma, TPeyrojbHUKA, Tpaleluu; A0Ka3aTb OAHY M3 TJIaBHBIX
TeopeM reomeTpun — teopemy [lugaropa.

BeiBog QGopMyn s BRIUMCICHUS — IUIOHIAACH  MPSMOYrOJIbHUKA, MapajjiesiorpaMmma,
TpPEeYrojbHUKa, TparnelMd OCHOBBIBAETCS HA JBYX OCHOBHBIX CBOWCTBax IUIONIA/EH, KOTOpHIE
MIPUHUMAIOTCS HCXO/IS M3 HATJISAHBIX MPECTaBICHUH, a Takke Ha (popMmyJie TIIOIIaau KBaapara,
000CHOBaHUE KOTOPOH HE sSIBNIsETCS 003aTeNbHbBIM JUIs yJaIlluXCs.

HerpanunumoHHol [UIsi IIKOJIBHOTO Kypca SIBISIETCS TeopeMa 00 OTHOILIEHUM IUIouaaen
TPEYroJbHUKOB, UMEIOUINX M0 paBHOMY yriy. OHa MO3BOJISIET B JallbHEHIIEM JaTh MPOCTOE
JI0Ka3aTeJIbCTBO MPU3HAKOB MOJO00US TPEYroJIbHUKOB. B 3TOM COCTOUT O/IHO M3 NMPEUMYILECTB,
00yCIIOBJICHHBIX PAaHHUM BBEJIEHUEM MOHATHUS TJIOMIA/IH.

Jloka3zaTenbcTBO TeopeMbl [Indaropa ocHOBbIBaeTCsl Ha CBOMCTBAxX IuIomaaeil u Gopmynax amis
ioniaed KBaapara M MpsSMOyroibHHKA. Jloka3piBaeTcs Takke Teopema, oOpaTHas Teopeme
[Mudaropa.

Iloooonvie mpeyzonvnuku (19)

[lono6usie TtpeyronpHuku. [IpusHaku mnonoOusi TpeyronbHUkoB. [IpuMmeHeHue mnomoOus K
JI0Ka3aTeNIbCTBY TEOPEM M pemieHHuto 3anad. CHHyc, KOCMHYC M TaHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHogénas yenb — BBECTHU MOHITHE MOJAOOHBIX TPEYTOJbHUKOB; pACCMOTPETh IMPU3HAKH MO00us
TPEYroJIbHUKOB M HX NPUMEHEHHUs; CJAellaTb MEepBblii I1Iar B OCBOEHUU YyYalIUMUCS
TPUTOHOMETPUYECKOIO anmnapara TeoMeTpUu.

Omnpenenenne NOJ0OHBIX TPEYTOILHUKOB JAaeTCsl He Ha OCHOBE MpeoOpa3oBaHus 1Moa00us, a
4yepe3 paBEHCTBO YIJIOB U IPONOPLHUOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.



[Ipu3Haku nogoOusi TPEYrOJIbLHUKOB JIOKa3bIBAIOTCA C IMOMOILBIO TEOPEMbI 00 OTHOIIECHHH
IUIOMIAIEH TPEYTOJIBHUKOB, HUMEIOIUX IO PABHOMY YTIIY.

Ha ocHoBe mnpu3HakoB moAoOMsl JOKa3bIBAa€TCA TEOpeMa O CpeAHEH JMHUM TPEeYyrolbHUKA,
YTBEPKJICHUE O TOYKE IIEPECEUCHHs] MEIMaH TPEYrOJbHMKA, a TaKKe JABa YTBEPXKICHUSA O
IIPONOPLUUOHAIBHBIX OTpPE3Kax B IMPSAMOYIOJbHOM TpEYrojbHHUKE. JlaeTcs IpencTaBiIeHUE O
MeTozie Mo100us B 3a/1a4ax Ha IOCTPOECHHUE.

B 3akimroueHue TeMbI BBOIATCS 3JIEMEHTBHI TPUTOHOMETPUH — CUHYC, KOCUHYC U TAHT€HC
OCTPOTrO yrja NPsIMOYrOJBHOTO TPEYrOJbHUKA.

Oxpyxcrnocmy (17)

B3anMHOe pacnosnoxeHue npsiMOM M OKpYKHOCTH. KacarenbHast K OKpY>KHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BIHMCAaHHBIE YIJIbl. YeThIpe 3amedaTrellbHble TOYKU TPEYrOJIbHUKA.
Bnucannas u onucaHHast OKPYKHOCTH.

OcnosHas yenp — PacIIuPUTh CBEACHUS 00 OKPYXHOCTH, IMOJIy4YEHHBIC yJaIlIUMUCS B 7 KJlacce;
U3YYUTh HOBbIE (DAKTHI, CBA3aHHBIE C OKPY>KHOCTBIO; I03HAKOMUTD yJalllUXCs C YEThIPbMs 3aMe-
YyaTeJbHbIMU TOUYKaMH TPEYTOJIbHUKA.

B nanHOM TemMe BBOAMUTCS MHOTO HOBBIX IIOHSATHUH M PacCMaTpUBACTCS MHOTO YTBEPXKICHMIA,
CBSI3aHHBIX C OKPYXHOCTBIO. [[J1s1 UX yCBOEHUS cleAyeT YAEIUTh OOJbIIOe BHUMAHUE PELICHUIO
3aa4. YTBEP)KACHUS O TOYKE IMEpecedeHus OMCCEKTPUC TPEYTONbHUKA M TOYKE NEepeceueHHs
CEPEIMHHBIX IEPIEHIUKYISIPOB K CTOPOHAM TPEYrOJIBHMKA BBIBOAATCS KAK CIEACTBUSA M3
TEOPEM O CBOMCTBaX OMCCEKTPUCHI yIila U CEPEAMHHOIO NMEPIEHAUKYIsIpa K oTpe3Ky. Teopema o
TOYKE MEPECEUEHUS] BBICOT TPEYrOJbHHUKA (MM UX MPOJOJKEHUIH) JOKAa3bIBAETCS C IOMOILBIO
YTBEPKICHUS O TOUKE NIEPECEUCHUS] CEPEAUHHBIX ITEPIICHIUKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKpYKHOCTSIX, BIMCAHHON B TPEYT'OJIbHUK M OMMCAHHON OKOJIO HETO,
paccMaTpuBarOTCA CBOMCTBO CTOPOH OIIMCAaHHOI'O YETBIPEXYIOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YEThIPEX YT OJIbHUKA.

Iloemopenue. Pewenue 3a0au (4)

9 kJacc

Bexkmoput. Memoo koopounam (18)

[lonstue BexkTopa. PaBeHcTBO BekTOpoB. CIl0’K€HHWE U BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. PasznolkeHue BEKTOpa MO ABYM HEKOJUIMHEApHbIM BekTopaMm. KoopamHaTbl
BekTopa. llpocreiimme 3amaum B KOOpAMHATAaX. YPaBHEHHS OKPY)KHOCTH U IPSMOM.
[IpuMeHeHne BEKTOPOB U KOOPIAWHAT IIPU PEIICHUH 3a/1a4.

OcHo6Hast yenb — HAYYUTh Y4YallUXCSl BBINOJIHATH JEHCTBUS HAJ BEKTOPAMH Kak
HaIpaBJIEHHBIMH OTpPE3KaMH, YTO BaXXHO I MPUMEHEHUS BEKTOPOB B (PU3UKE; MO3HAKOMUTH C
HCII0JIb30BAaHUEM BEKTOPOB U METOZA KOOPAMHAT IPU PELIEHUH FEOMETPUUECKUX 3aad.

BexTop onpezensercs Kak HalpaBJICHHBIM OTPE30K M JEHCTBHMS HaJ BEKTOPAaMHU BBOJATCS Tak,
KaK 3TO NpHUHATO B ¢u3uke, T. E. kak NeHCTBUA C HampaBJIeHHbIMH oTpe3kamu. OCHOBHOE
BHUMaHUE JOJDKHO OBITh YAENEeHO BbIPpA0OTKE YMEHMU BBINOJHATH ONEpallMM HaJl BEKTOpaMu
(cknagpiBaTh BEKTOPBI IO MpaBWIaM TPEYroJbHHKA M MapajulesiorpamMma, CTPOUTh BEKTOD,
paBHBIM Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKXE BEKTOD, PaBHBIN NPOU3BEACHHUIO JaHHOIO
BEKTOpa Ha JaHHoe 4ucio). Ha mpumepax mokaspiBaeTcs, Kak BEKTOPBHI MOTYT IPUMEHSTHCS K
pEILIeHNI0 TeOMETPUUECKUX 3a1ad. JleMoHCcTpupyeTcs 3p(EeKTUBHOCTh MpUMEHEHUs GOopMYyIT AJis
KOOpJAWHAT CEPEIMHbI OTPE3Ka, PACCTOSTHUSA MEXKIY ABYMsI TOUKaMH, YPAaBHEHUN OKPYKHOCTH U
OpsIMOl B KOHKPETHBIX T€OMETPUYECKHX 3ajayaX, TeM CaMbIM JaeTcsl IpeJCcTaBlieHHe 00
M3Y4YEHUU F€OMETPUUYECKUX (PUTYp C OMOILBIO METO/I0B aIreOphl.

Coommnowenusa mexcoy cmoponamu u yznamu mpeyzonvrnuka. Ckanapruoe npouszeedenue
eexkmopoeg (11)

CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB M KOCUHYCOB. Perenne TpeyroJbHUKOB.
CkanspHoe Mpou3BEIEHNE BEKTOPOB U €r0 IPUMEHEHNE B TEOMETPUYECKHX 3a/1a4ax.

OcHogénas yenb — pa3BUTh YMEHHUE YHalUXCsl IPUMEHSATh TPUTOHOMETPUYECKHI arnmapar npu
pelIeHNN TEOMETPUYECKUX 3a/a4.



Cunyc m kocmHyc mwoboro yrma or 0° mgo 180° BBomATCS C TIOMOIIBIO EAMHUYHON
MOJIYOKPY>KHOCTH, JTOKA3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB WM BBIBOJHUTCS €Il OJIHA
(dhopMyIa IO TPEYTroIbHUKA (TI0JIOBUHA TPOU3BEICHUS ABYX CTOPOH HA CHHYC YTJIa MEXKIY
HUMHU). DTOT anmnapaT NPUMEHSETCS K PELICHUIO TPEYTrOJIbHUKOB.

CkanspHoe NMpou3BeJeHHE BEKTOPOB BBOJIUTCS Kak B ¢u3uKe (MpOU3BEICHHUE JJIMH BEKTOPOB Ha
KOCHHYC yIJIa MEXJIy HUMH). PaccMarpuBaioTcs CBOWMCTBA CKAISIPHOTO MPOU3BEACHHUS U €rO
MIPUMEHEHUE MIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

Jnuna okpyscnocmu u niouwiads Kpyza (12)

[IpaBuibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIIMCAHHAS OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA
U BOucaHHas B Hero. [locTpoeHne MpaBMIIBHBIX MHOTOYTOJBHUKOB. J[JTHA OKPY)KHOCTH
[Imomane kpyra.

OcHogHas yenb — paclIuPUTh 3HAHUE YYalIUXCS O MHOTOYTOJIbBHUKAX; PACCMOTPETh MOHATHS
JUIMHBI OKPY>KHOCTH U IUIOIIAU Kpyra U (GOpMyIbl AJisi UX BHIYUCICHUS.

B nauane Tembl gaercs ompeaeleHUE MPAaBWIBHOIO MHOIOYTOJIbHHKA, M PaccMaTpUBAIOTCS
TeopeMbl 00 OKPYXHOCTSAX, OMHMCAHHWE OKOJIO MPAaBHJILHOTO MHOTOYrOJbHUKAa U BIHCAHHON B
Hero. C MOMOIIBIO ONMUCAHHOW OKPY)KHOCTH PEIIAIOTCS 33Ja4d O TOCTPOCHUU MPABUIHLHOTO
IIECTUYTOJIBHUKA W PABUIIBHOTO 271-yrOJBHUKA, €CITU JIaH MTPABWIBHBIN 71-yTOJIBHUK.

@DopMyIIbl, BEIPAKAIONINE CTOPOHY MPABUILHOTO MHOTOYTOJBHUK M PANyC BIIMCAHHOW B HETO
OKPY)XHOCTH HYepe3 paauyc OIHMCAHHON OKPYKHOCTH, HWCIOJB3YIOTCS TpPHU BBIBOJE (OPMYI
JUTMHBI OKPYKHOCTH W TUIOIIAAN Kpyra. BeIBOI ommpaeTcss Ha WHTYUTUBHOE IMPEICTABICHHUE O
npejese: MpyU HEOTPAHWYECHHOM YBEIMYCHHUH YHCIA CTOPOH IMPABHIIBHOIO MHOTOYTOJBHUKA,
BIIMCAHHOTO B OKPY)KHOCTB, €T0 MIEPUMETP CTPEMHUTCS K JUTHHE 3TON OKPY>KHOCTH, a TUTOIA/(b —
K IJIOMIAIM KPYyTra, OTPaHUYCHHOTO OKPYKHOCTBIO.

Heuncenus (8)

OTtoOpakenue miockoctu Ha cebs. [Tonstue nuxenus. OceBas U IIEHTpaIbHAS] CHMMETPHH.
[TapannensHbiii nepenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.

OcHosnast yenb — TO3HAKOMUTD YUYAIIUXCS C TIOHSATHEM: JIBV)KCHUS U €T0 CBOWCTBAMHU, C
OCHOBHBIMH BHJIaMU JBM)KCHUH, C B3AUMOOTHOIICHUSIMU HAJIO)KCHUH U IBIDKSHUH.

JIBu>keHHE TUIOCKOCTH BBOJUTCS KaK OTOOpakeHHE IUIOCKOCTH Ha cels, COXpaHsiollee
paccrosiHue Mexay Toukamu. [Ipu paccMOTpeHMHM BHAOB [BHMKEHHII OCHOBHOE BHHUMaHUE
YAETSETCS TOCTPOSHUIO OO0pa30B TOYEK, MPSIMBIX, TPE3KOB, TPEYTOJHHUKOB TIPU OCEBOH H
[EHTPATFHOW CHMMETPHSIX, TapauIeIbHOM IepeHoce, moBopoT. Ha 3ddexTHrix mpumepax
MOKAa3bIBAETCS MPUMEHEHHE IBHKEHUH MPU PEIIeHUH TeOMETPUUECKUX 3a/1a4.

[ToHsiTHE HAJIOKEHUSI OTHOCHTCS B JAHHOM Kypce K YHCITy OCHOBHBIX MOHSTHH. JloKa3biBaeTcs,
YTO TIOHSTHS HAJIOKEHUS U JIBFOKCHUS SBIISIOTCS SKBHBAJICHTHBIMU: JTF000€ HAIIOKCHHE SIBIISICTCS
JIBUKEHHEM IUIOCKOCTH W oOpatHo. M3ydeHue aoka3aTenbCcTBa HE SIBISETe 00s3aTeNbHBIM,
OJTHAKO CIIEZIyeT PaCCMOTPETh CBS3b MOHSATHI HAIOKEHUS U IBHKEHUSI.

Hauansnoie ceéedenusn uz cmepeomempuu (8)

Muororpanauku. Tena v MOBEpXHOCTH BpalllEHUS.

OcHosHas yenb — MO3HAKOMHUTH 00yUaroImuxcs ¢ mpu3Mon, [lapamienenumneom, mupaMuion,
IIWIAHIPOM, KOHYCOM, c(hepoii u mapom. PaccmaTpuBarOTCst 00bEMBI 3THUX TEII.

006 axkcuomax zeomempuu (2)

becena 06 akcmoMax reoMeTpumu.

OcHosHas yenb — naTh 60see ray0oKoe MPEICTaBICHHE O CUCTEME aKCHOM TIJITAHUMETPUHU U
AKCHOMAaTUYECKOM METOJIE.

B nmanHOI TemMe paccka3pIBaeTCs O Pa3IMYHbIX CHCTEMaX aKCHOM I'€OMETPHUH, B YACTHOCTH O
Pa3IMYHBIX CIIOCO0aX BBEJCHUS TIOHATHS PaBeHCTBA QUTYP.

Iloemopenue. Pewienue 3a0au (8)
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