IIpuio:xenue Ne 6
k OOII OO0
MBOY «llIkona Ne 54»

Pabo4as mporpamma
10 YYCOHOMY IIPEAMETY

«I'eomeTpus»

[ — 9 knacc




Pabouas mporpamma mo yuebnomy npeamery «I'eomerpus» 7-9 kmacc paspaboraHa B
cooTBeTcTBUN ¢ DenepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
obmero oOpa3oBaHMs MPHU HCIOJIH30BAHUKM aBTOPCKOM mporpamMmbl byryzo B.®. 'eometpusi.,
paboueii mporpammbel k yueOHuky JI.C. AtanacsHa u apyrux. 7-9 kjaccel: mocobue mis
yauTtenen oOreo0pa3oBarenbHbIX yupexaenuii / B.®. byry3oB. — 2-¢ usn., nopab. — M.:
ITpocBemenne, 2013. — 31 c. u oOecneunBaeT IOCTUKEHUE IUIAHUPYEMBIX pE3YJIbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM MpOTrpaMMbl OCHOBHOTO 001miero oopazoanusi MbOY
«IIkoma Ne 54.

Cornacao yuebHoro mana MBOY «lllkoma Ne 54» Ha u3yueHue ydeOHOro mpeamera
«["eomeTpusi» Ha ypoBHE OCHOBHOTO 0011ero o0pasoBanus otBoautcs 204 gaca:

Knacc KoandecTBO 4acoB B Iof KommuecTBO wacoB B
HEJIEITIO

7 xnacc 68 2 yaca B HEJEIIIO

8 xiacc 68 2 4aca B HEeJEJII0

9 knacc 68 2 yaca B HEJIEIIIO

[TpomerxyTouHas aTTecTanus MPOBOAUTCS B COOTBETCTBHH ¢ [lonokennem o popmax,
MIEPUOIMIHOCTH, TOPSIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTECTAIIMH B
dbopwme:

7-8 kJacc - roJioBasi KOHTPOJIbHAs padoTa.

Y4eOHuK:
I'eomerpus. 7-9 kimacchl: y4eOHUK s oOmieoOpasoBarenbHbIX yupexacauin / JI.C.
AranacsiH [m np.]. — M.: IIpocBemenue, 2017.



|. Ilnannpyemble pe3yabTAThl OCBOEHHS CO/IeP:KaHHUs y4eOHOro mpeaMera

Jluunocmmuowie pe3yaromamot.

1)
2)

3)
4)
5)
6)

7)

OTBETCTBEHHOE OTHOIIIEHUE K O0yUEHUIO;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO Ha
OCHOBC MOTHUBAIIUU K 06yquH}0 U IIO3HAHMUIO,

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOW M MUCBMEHHOHN peuu,
HOHUMATh CMBICH IIOCTaBJIEHHON 3ala4i, BBICTPAHWBATh aAPrymCeHTAllMIO, HIPUBOAWUTH
MIPUMEPHI U KOHTPIIPUMEDPHI;

Ha4YaJIbHBIC HABBIKU afallTallii B JMHAMUYHO U3MCHAOIICMCI MHUPE;

9KOJIOTHYECKasi KyJIbTypa: LIEHHOCTHOE OTHOUIEHHWE K MPUPOJAHOMY MHUPY, TOTOBHOCTH
CJIeI0BaTh HOPMaM IPUPOJOOXPAHHOTO, 3J0POBHECOEPETAIOIIETO TOBEICHHUS;
dbopMHpOBaHHE CHOCOOHOCTH K JMOIMOHAIBLHOMY BOCHPHATHIO MaTEeMaTHYCCKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUI;

YMEHHE KOHTPOJIUPOBATH MPOIECC U Pe3yabTaT yueOHOI MaTeMaTH4eCKOl JesITeIbHOCTH

Memanpeomemmuboie pe3yibmano.

1)
2)

3)

4)
5)
6)
7)

yMeHue popMyIHUpoBaTh U yIEpKUBATh YUEOHYIO 3aauy;

yYMEHHUE BBHIOMPATh JACUCTBHUS B COOTBETCTBUH C TIOCTABJICHHOM 3a/1a4ell M yCIOBUAMH €€
peanusanuy;

YMEHME IUIAHUpOBaTh IyTH JOCTHIKEHMsI LeJei, OCO3HAaHHO BbIOMpaTh Haubosee
3¢ deKTUBHBIE CTIOCOOBI pelIeHUs YUeOHbIX U IT03HABATENbHBIX 3a/1a4;

YMEHHME MPEIBUIETh YPOBEHb YCBOCHMSI 3HAHUI, €r0 BPEMEHHBIX XapaKTEPUCTHK;
YMEHHE COCTABJIATH IIJIaH U MIOCIEA0BATEIbHOCTD ACUCTBUI;

YMEHHE OCYILIECTBIIATH KOHTPOJIb 110 00pa3Ily U BHOCUTh HEOOXOUMbI€ KOPPEKTUBBI;
YMEHHUE aJIeKBaTHO OLIEHWBATh MPaBUJIBHOCTh WJIM OUIMOOYHOCTh BBIMOJHEHUS y4eOHOU
3a/1a4M, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHNUs;

IIpeomemmnule pesynomamut:

1)
2)

3)

4)
5)
6)

7)

OCO3HAHME 3HAYEHUSI TEOMETPHUU JIJIsl TOBCEITHEBHOM KU3HU YEIIOBEKA;

NpeJCTaBIeHne 0 TeOMETPUN Kak cepe MareMaTHUyecKol AesTenbHOCTH, 00 ATamax ee
Pa3BUTHUSL, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIM3ALINH;

pa3BUTHE yMEHUH paboTaTh ¢ y4eOHMKOM MaTEeMAaTHYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKATh HEOOXOAUMYIO MH(OPMAIMIO), TOYHO U IPAMOTHO BBIpa)KaTh CBOU MBICIIU C
NPUMEHEHHEM MaTeMaTHYeCKOW TeXHOJIOTUU U CUMBOJIMKH, TPOBOJUTH KIaCCU(PUKAIINH,
JIOTUYECKHE 000CHOBAHUS;

BJIaJIeHHE OA30BbIM MMOHATUHHBIM aNapaToM M0 OCHOBHBIM pa3/iefiaM CO/Iep)KaHus;
CUCTeMaTUYEeCKUe 3HaHUs 0 (PUrypax U ux CBOMCTBAX;

IIPAKTUYECKH 3HAYMMbIE T€OMETPUUECKHE YMEHUS U HaBbIKH, YMEHUE NPUMEHATh UX K
pEIIEHNI0 TEOMETPUUECKUX U HETEOMETPUUECKHX 3ajiay;

TEOMETPUUECKUH S3BIK JUIS OITMCAHMSI IPEAMETOB OKPY>KAIOILEr0 MUPA;

7 KJIacc

Yuawuiica nayuumcea:

paciio3dHaBaTb Ha YCPTCKaX, pUCYHKAX, MOJCIAX M B OKPYXAOIIEM MHUPE INNIOCKUEC H
IPOCTPAHCTBEHHbIE TeoMeTpuyeckre (Urypbl (Touka, mHpsMasi, OTPE3OK, JIyd, YTOJ,
TPEYTroJbHHUK, OKPYKHOCTb, 1I1ap, chepa, napajuiesenune, nupaMmuaa u ap.);
pacrio3HaBaTh BUbI YIJIOB, BUABI TPEYTOJIbHUKOB;

OIIPEZIETIATH 110 YepTeXy (UTYpHI ee mapaMeTpsl (AJIMHA OTpe3Ka, TpagycHas Mepa yria,
AJIEMEHTBI TPEYTOJIbHUKA, IEPUMETP TPEYTOJIbHUKA U T.1.);

pacmo3HaBaTh pa3BepTKH KyOa, MPSMOYTOJBHOTO Mapaieenunena, IpaBHIbHON
UpaMUIB], ITHHIPA H KOHYCA;



MIOJIb30BATHCS SI3BIKOM T€OMETPHH JUISI OTIMCAHMS MPEIMETOB OKPYKAIOMIET0 MUpPa U HX
B3aMMHOTO PACIIOJIOKECHHUS;

pacrio3HaBaTh M M300pa)kaTh HA YEPTEKaX U PUCYHKAX IeOMETpHUYecKue (GUTYPHI U UX
KOH(HUTypaInu;

HAXOJIUTh 3HAYCHUS JIJTMH JIMHEHHBIX DJIEMEHTOB (PUTYp W MX OTHOIICHUS, TPAJyCHYIO
mepy yrios ot 0° 1o 180°, mpumensis onpenenenus, CBOMCTBA ¥ NPU3HAKU (GUIYD U HX
3JIEMEHTOB, OTHOIICHUS (UTYp (PaBEHCTBO, CPABHECHHE),

pemiath 3a7ayd Ha JI0Ka3aTelIbCTBO, OINUPAsACh Ha M3Y4YECHHBIE CBOICTBa GUryp U
OTHOIIECHUIA MEXTy HUIMH U TIPUMEHSISI U3YUYEHHBIE METO/IbI JJOKA3aTEIIbCTB;

pemaTh MpoCTeHIINe 3aJa4i Ha IOCTPOCHUE, IIPUMEHSISI OCHOBHBIE aJTOPUTMBI
MIOCTPOCHHS C TIOMOIIBIO IIUPKYJIS M JTMHECHKH;

pemarh MpOoCTeHIINe IUIAHUMETPHUYECKUE 3a/1a41 B TIPOCTPAHCTBE.

Yuamuﬁcg noOJiyuum 603MONCHOCHb HAYUUMbCA?

yIIIyOUTh M Pa3BUTh NPEACTABICHUS O IJIOCKUX U INPOCTPAHCTBEHHBIX I€OMETPUUECKUX
¢urypax (Touka, npsmas, OTPE30K, Jy4, Yroj, TPEyrojbHUK, OKPYXHOCTb, 1Iap, cdepa,
napaesenunes, npusma u ap.);

IMPUMCHATH ITOHATUSA PA3BCPTKH AJIA BBIIIOJIHCHUS IPAKTUICCKUX PACUCTOB,

OBJIQIETh METOJAMU PELICHMs 3a/7ad Ha BBIYMCICHUS U JIOKA3aTelIbCTBA: METOIOM OT
IIPOTUBHOT'0, METO/IOM Mepedopa BapUaHTOB;

npuoOpecTd  ONBIT  IPUMEHEHUs  alreOpandyeckoro —ammapara I[pd  pPELICHUU
rE€OMETPUUECKUX 3ajay;

OBJIa/IETh TPAAULIMOHHOM CXEMOM peleHus 3a/1a4 Ha IIOCTPOECHUE C MOMOLIBIO LIUPKYJIS U
JVHENKU: aHAJIU3, [IOCTPOEHUE, J0KA3aTENbCTBO U UCCIIEI0BAHUE;

nproOpecTH OMBIT MCCIEJOBAHUS CBOMCTB IUIAHUMETPUYECKUX (GUIYp C IHOMOIIBIO
KOMITBIOTCPHBIX IPOrpaMM.

8 ki1acce

Yuawuiica nayvumcea:

KJIacCU(UITUPOBATh TEOMETPHUECKUE (PUTYPHI;

HaXOJUTh 3HAYEHUs JJIUH JMHEHHBIX AJIEMEHTOB (PUIyp W MX OTHOILICHUS, I'PaJyCHYIO
Mmepy yraoB oT 0 no 180, mpuMmeHsisi onpeneneHus, CBOMCTBA M MPHU3HAKU QUTYp U UX
3JIEMEHTOB, OTHOIIEHUS (UTyp (PaBEHCTBO, MOA00HE);

OTIEpPHPOBATH C HAYAJIHHBIMHU TOHSATHSIMH TPUTOHOMETPHH ¥ BBIIOJIHATH JEMEHTapHBIC
orepanuu HaJ QYHKIUSAMH YTJIOB;

JIOKa3bIBaTh TEOPEMBI;

pemiath 3a7ayd Ha JI0Ka3aTelbCTBO, OINUPAsACh HAa M3Y4YEeHHBIE CBOICTBa ¢Uryp Hu
OTHOIICHWIA MEXy HUIMH U TIPUMEHSISI N3yYEeHHBIE METOIbI I0KA3aTEIbCTB;

peuaTh MpoCTeHIINe IIAaHUMETPHUUECKHUE 3a/1a41 B TIPOCTPAHCTBE;

BBIUUCIIATh  TUIOMIAAW  TPEYTOJIBHUKOB, TPSIMOYTOJFHUKOB,  IapajuIesIorpaMMOB,
Tpaneuuu;

pemIaTh 3a/1a4u Ha T0Ka3aTesIbCTBO C MCIOIb30BaHUEM (OPMYII IIIomaneit puryp;
pemaTth MpaKTHUYECKHE 3aJaud, CBSI3aHHBIE C HAaXOXKJICHHEM TI'€OMETPUUYECKUX BEIUYHH
(Mcronb3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUYECKUE CPECTBA).

thmuﬁcﬂ nojayuum 603MO0NHCHOCHIb HAYUYUMbCA:

OBJIQJIETh METOJIAMH DEIICHUs 3a/lad Ha BBIUMCICHUS W J0KA3aTeIhCTBA: METOJIOM OT
MPOTUBHOTO, METOJIOM TMOA0OWS, METOAOM Tmepebopa BapUaHTOB H  METOJIOM
FEOMETPUUECKUX MECT TOUEK;

BBIUUCIIATH TUIOMIATU (UTYpP, COCTABICHHBIX W3 JBYX WM Oojiee MPSMOYTOJBHHUKOB,
napauieIorpaMMOB, TPEYTOIbHUKOB;



BBIUMCIIATh IUIOMAAXM MHOTOYTOJBHUKOB, HCIIONb3ys OTHOLICHMS PaBHOBEIMKOCTH H
PaBHOCOCTABJICHHOCTH;

IpUOOpPECTH ONBIT NMPUMEHEHUsS aareOpanuyeckoro M TPUTOHOMETPHUYECKOro ammapara
IIPU PELICHNU T€OMETPUUECKUX 3a/1ay;

OpUOOPECTH OMNBIT MCCIEJOBAHUS CBOWCTB IUIAHUMETPUYECKUX (GHUIYp C IOMOIIbIO
KOMIIBIOTEPHBIX ITPOTPAMM;

IpHUOOPECTH ONBIT BHIITOJHEHUS IPOEKTOB.

9 kiaacc

Yuawuiica nayuumesn:

OIIepHpOBATH Ha 0230BOM YPOBHE MOHATUAMU T€OMETPUUYECKHUX (HUTYP;

U3BJIEKaTh HHPOPMAIMIO O TEOMETPHUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEXax B
SIBHOM BHJIE;

NPUMEHSATH ISl PEHICHHS 3a/1a4 reoMeTpudeckre (hakThl, €CIIM YCIOBHS UX NPUMEHEHHS
3aJaHbl B SBHOH (opme;

penIaTh 3a/1a4i Ha HaXOXKJICHUE TeOMETPUYECKUX BEIMYMH 110 00paslam min
QITOPUTMaM.

Ylmmuﬁc;l noJjayuum 603MO0NHCHOCMb HAYUUMbCA?

OIEpPUPOBATH NOHATHAMU T'€OMETPUUECKUX (DUTYD;

U3BJICKaTh, MHTEPIPETUPOBATh M NPe0oOpa30BHIBaTh MHPOPMALHUIO O T€OMETPHUUYECKHX
¢durypax, npeAcTaBICHHYIO Ha YepTexax;

OPUMEHSTh TeoMeTpudeckue (akThl JUIsl peleHus 3ajady, B TOM  4YHCIE,
IPENOoIararoliuX HECKOJIbKO 1IaroB pereHms;

(GbopMynupoBaTh B MPOCTEHIINX CIIydasix CBOMCTBA U MPU3HAKH QUTYD;

JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHMUS;

BJIAQJ€Th CTaHJApTHOM Kiaccudukanuedl Iulockux ¢Guryp (TpeyrojbHUKOB H
YETBIPEXYTOJbHUKOB).



1. Conep:kanune ydye6OHOro mpeamMera
7 kiacce
Hauanvnoie cecomempuueckue ceedenus (11)
[Ipocreiimme reomerpuyeckue (UTYpH: MpsMas, TOYKa, OTPE30K, Jyd, yroi. [loHsTue
paBeHCTBa reomeTpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U yriioB. Mi3MepeHue oTpe3KoB, JUIMHA
oTpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHbIE M BEPTHKAJIbHBIE YTJIbI, HUX
cBoiicTBa. [lepnenquKynsipHbIe IPsSMBIE.
Ocno6nas yenb — CHUCTEMATU3UPOBATh 3HAHUS YYaIIMXCA O IPOCTEHIINX I'€OMETPUYECKUX
durypax u ux cBOICTBax; BBECTH MOHATHE PaBEHCTBA (HUTYD.
B JAHHOM TeME BBOJATCS OCHOBHBIE N€OMETPUUYECKHUE IOHATHSA M CBOMCTBA IIPOCTEHUINNX
reoMeTpUUeCKUX (UTyp Ha OCHOBE HAIJIAIHBIX MPEICTABICHUN ydalluxcs MyTeM 0000IeHus
OUYECBU/IHBIX WJIM M3BECTHBIX M3 Kypca MaTeMaTWKH |—6 KJIacCOB IreOMETpUYECKHUX (haKTOB.
[TonsTe akcMoOMbl Ha HayaJbHOM OJTame OOy4YeHHMs HE BBOJUTCA, M CaMU AaKCHOMBI HeE
dopmynmupyroTcs B SBHOM Buae. HeoOXoamMble MCXOIHBIE TOJOXKEHHUs, HA OCHOBE KOTOPBIX
M3YYalOTCsl CBOWCTBA TEOMETPUYECKHX (UTyp, TPUBOASATCS B oOmucaTeNbHOH (opme.
[TpyHUIMNIMAIBHBIM MOMEHTOM JQHHOW TEMbl SBJISETCS BBEIACHUE IIOHSATHUS  PaBEHCTBA
reoMeTpuuecKux (uryp Ha OCHOBE HAIJISIAHOTO MOHATHS HaloxeHusa. OrpeneneHHOe
BHHUMAaHUE JI0JKHO YAEIATHCS IPAKTUUECKUM IIPUIIOKEHUSM T€OMETPUYECKUX MTOHSATHI.
Tpeyzonvnuxu (18)
Tpeyronpauk. IIpusHaku paBeHCTBa TpeyrosbHUKOB. Ilepnenaukyisip k npsmoil. Menuansl,
OHMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA. PaBHOOEPEHHBIN TPEYroJbHUK U €T0 CBOWCTBA. 3a/1auu
Ha IIOCTPOEHUE C IIOMOIIBIO IUPKYJISA U JIMHEUKU.
Ocno6nas yenrb — BBECTH IOHSATHE TEOPEMBbI; BBIPa0OTAaTh yMEHHE JI0Ka3blBaTh PABEHCTBO
TPEYrOJIbHUKOB C IIOMOIIbIO H3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM Kjacc 3ajad — Ha
MIOCTPOEHUE C TOMOILBIO LIUPKYJIS U TUHEHKH.
[Tpu3Haku paBeHCTBA TPEYTOJILHUKOB SBIISIOTCS OCHOBHBIM paboyMM armapatoM BCEro Kypca
reomeTpuu. JlokazaTenbCTBO OOJIBIIEH YAaCTH TEOpEeM Kypca M TakKe pelleHHe MHOTHX 3ajad
MPOBOAMTCS MO CIEAYIOIIEH CXeMe: IMOUCK PAaBHBIX TPEYrOJIbHUKOB — OOOCHOBAaHHE HX
paBeHCTBAa C IIOMOIIBID KAaKOTO-TO IIpU3HAKA — CIIEJICTBUSA, BBITEKAIOIIME M3 PaBEHCTBA
TPEYroJIbHUKOB. [IpuMeHeHne NMPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB IPU PELICHUH 331a4 JAeT
BO3MO>XHOCTb ITIOCTEIICHHO HAaKaIUIMBaTh OIBIT IPOBEACHMS JOKa3aTEJIbHBIX paccyxiaeHuil. Ha
HAYaJbHOM JTale W3Y4YeHMs] W NPUMEHEHHs [PU3HAKOB PABEHCTBA TPEYrOJbHUKOB
1es1eco00pa3Ho UCTIONb30BaTh 3a/1a4M C TOTOBBIMU YE€PTEXKAMHU.
IHapannenvnsvie npamoie (12)
[IpusHakn mapajIeNbHOCTH  OpsSIMBIX. AKCHOMa mapauienbHbBIX HpsmbIXx. CBolicTBa
NapauIeJIbHBIX IPSIMBbIX.
OcHo6nas yenb — BBECTH OJHO U3 BAKHEHWIIUX MOHATHN — MOHATHE NapauIEIbHBIX NPSIMBIX;
JaTh MEpPBOE MPEJCTaBIeHHE 00 akCcMOMaX M aKCHOMAaTHYECKOM METOJIe B T€OMETPUHU; BBECTH
aKCHOMY NapaJuUIEIbHBIX IPSIMBbIX.
[Tpu3Haky M CBOWCTBA MapaielbHBIX NMPSAMBIX, CBSI3aHHBIE C YIJIaMH, OOpa30BAHHBIMH IPU
NEPECEUEHNH  ABYX  HpPSAMBIX  CEKylled  (HAaKpecT  JEeXKalluMH,  OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH), IIMPOKO HCHOJIB3YIOTCS B JalbHEHUIIEM MPH U3YUYEHUU YETHIPEXYrOJIbHU-
KOB, I10/I00HBIX TPEYTOJILHUKOB, IIPH PEILICHUH 33]1a4, a TAKXKe B Kypce CTEpEOMETPHH.
Coomnouienus mexcoy cmoponamu u yznamu mpeyzonsnuxa (18)
Cymma yrioB tpeyroibpHHKa. (COOTHOIIEHHE MEXIY CTOPOHAMU M YIVIAMHU TPEYrOJbHUKA.
HepaBenctBo TtpeyronbHuka. IIpsiMOyroibHble TpPEYroJbHUKH, HMX CBOWCTBA M MpPHU3HAKU
paBeHCTBa. PaccTosiHue OT TOUKM 110 npsiMOM. PaccTosHMe MeXIy MapajielbHbIMU MPSMBIMH.
ITocTpoeHne TpeyroybHUKA IO TPEM 3JIEMEHTAM.
OcHognas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaKHBIE CBONCTBA TPEYTOJIbHUKOB.
B nmaHHOI Teme NOKa3bIBa€TCsl OJIHA U3 BAXKHEUIIMX TEOPEM T'€OMETPUU — TEOpEMa O CyMME
yrioB TpeyronbHuka. OHa MO3BONAET JaTh KIacCU(UKALUIO TPEYTOJIbHUKOB 110 yIriiaM



(OCTpOYTONBHBIN, MPSIMOYTOJIBHBIN, TYIOYTOJIbHBIN), a TAK)KE YCTAHOBUTH HEKOTOPHIE CBOMCTBA
Y TIPU3HAKU PAaBEHCTBA IPSIMOYTOJIbHBIX TPEYT OJIbHUKOB.

[lonsiTHe paccTosHUA MEXAY NapaJUIeIbHBIMM IPSAMBIMU BBOJMTCS HAa OCHOBE JOKa3aHHOMU
IIPEIBAPUTEIBHO TEOPEMBbl O TOM, YTO BCE TOUKH KaXJIOM W3 JBYX MApaJUIENbHBIX IMPSIMBIX
paBHOyJIaJ€Hbl OT JpPYrol MNpsAMOM. OTO MOHATHE HWIPAET BAaXHYK pOJib, B YACTHOCTHU
HCIIOJIb3YETCS B 33/1a4axX Ha IOCTPOCHHUE.

[Ipu pemennu 3a1a4 Ha MOCTPOEHUE B 7 KJIAcCe CIEAYET OTPAaHUUYUTHCS TOJIBKO BBIIIOJIHEHUEM U
ONKCAaHHEM TOCTPOCHUS HCKOMOW (UTyphl. B OTAETBHBIX CilydasXx MOXKHO IPOBECTH YCTHO
aHaJIU3 U J10Ka3aTeIbCTBO, @ HJIEMEHTHl MCCIIEIOBAHMS JIOJDKHBI MPUCYTCTBOBATh JIMIIb TOTAQ,
KOI'Zla 3TO OTOBOPEHO YCIOBUEM 3a/1a4H.

Iloemopenue. Pewienue 3aoau (9)

8 ki1ace

Yemovipexyzonvnuku (14)

MHOroyrojapHUK, BBIIYKJIBIH MHOTIOYTOJIBHUK, 4YeThIpexyrojbHUK. [lapamienorpamm, ero
cBoiictBa M mpus3Haku. Tpamenus. [IpsmoyronapHuK, poM0O, KBajapar, ux cBoiictBa. OceBas u
LEHTpajIbHasi CAMMETPHH.

Ocnogenas yenp — W3y4UTh Haubosee BaXKHBIE BHUJIbI YETHIPEXYTOJILHUKOB — Mapalljiesiorpamwm,
IPSIMOYTOJIBHUK, POMO, KBajpaT, Tpaleluio; AaTh IpeJCTaBlIeHHE O (urypax, oodagaromux
OCEBOM WJIN IIEHTPAILHOW CUMMETPHUEM.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JAHHON TEMbI M PEIICHUS MHOTHX 3a7ad IPOBOISATCS C
MOMOILIbI0 ITPU3HAKOB PABEHCTBA TPEYTOJBHUKOB, IO3TOMY IOJE3HO MX NOBTOPUTH B Hadale
U3YYEHUS TEMBI.

OceBasi ¥ IEHTpalbHAasg CUMMETPUU BBOJSATCS HE Kak MpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOWCTBAa T€OMETPUYECKHX (UTyp, B YACTHOCTH YETHIPEXYTOJbHUKOB. PaccMoTpeHme 3THX
MOHATUM KaK JABUKEHUH IUIOCKOCTU COCTOMUTCS B 9 Kilacce.

Inowaow (14)

[lonsiTie mIoOmaAM MHOTOYyroibHUKA. llnomaau mpsMOyroiibHUKA, MapauiesiorpaMma,
TpeyrojibHHUKa, Tpanenuu. Teopema [Iudaropa.

Ocnoenas yenb — pacUIUPUTh U YIAyOUTh TMOJTy4YeHHBIE B 5—6 Kilaccax MpeICTaBICHHUS
yyanmxcs 00 UW3MEpEeHUH U BBIUMCICHUM IUIOHIAJed; BbIBECTH (OpMYINbl IUIoLaaen
NpsIMOYTOJIbHUKA, NapajuielorpaMmma, TPeyrojbHHKa, Tpaleluy; J10Ka3aThb OJIHY M3 TJIABHBIX
TeopeM reomeTpun — Teopemy Iudaropa.

BeiBon Qopmyn s BBIYMCIEHHS —IUIOIMIANEH  OPSIMOYTOJIbHHMKA, —Mapajjienorpamma,
TPEeYrojbHHKa, TPalelUd OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBax IUIOIIAJEH, KOTOpbIE
MPUHUMAIOTCS UCXO/I U3 HATJISIIHBIX MPEICTABICHUH, a Takke Ha (hopMyIie MO KBajapara,
000CHOBaHHE KOTOPOU HE SABJISETCS 00s13aTENbHBIM J1JIs1 yYaIIUXCS.

HerpanuiimoHHo# 11 IIKOJNBHOTO Kypca SIBISIETCS TeopeMa 00 OTHOIICHUM IJIOoaaen
TPEYroJIbHUKOB, UMEIOMINX MO0 paBHOMY yriiy. OHa MO3BOJIAET B JajbHeHIIeM JaTh MpPOCTOE
JI0Ka3aTeIbCTBO NMPU3HAKOB M0100MsI TPEYroJIbHUKOB. B 3TOM COCTOMT OHO W3 MPEUMYIIECTB,
00yCIIOBJIIEHHBIX PaHHUM BBEJIEHUEM MOHATHS MIJIOLIA/IH.

Joka3zatenbcTBO TeopeMbl [Indaropa ocHOBBIBAaETCS Ha CBOMCTBAxX IUIONIaaed u Gopmymnax amns
wionaied KBajgpara M IpsIMOyrosibHHKa. JloKas3bIBaeTcsi Takke Teopema, oOpaTHasi Teopeme
[Tudaropa.

Iloooonsie mpeyzonvnuku (19)

[TonoGHuble TpeyronbHuku. Ilpu3Haku momobus TpeyroiabHUKOB. [lpumeHenue mnomodus K
JI0Ka3aTeNbCTBY TEOpeM M pemeHuto 3agad. CHHYC, KOCHMHYC M TaHIE€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Ocnoenas yenb — BBECTH TIOHATHE NOJIOOHBIX TPEYTOJILHUKOB; PACCMOTPETh MPU3HAKU MTOT00MS
TPEYroJIbHUKOB W HMX NPUMEHEHHUs; CJeNaTh IMEepBbI IIar B OCBOCHUU YyYalIUMUCS
TPUTOHOMETPUYECKOTO amiapaTra reoMeTpHH.

Omnpenenenne MOJOOHBIX TPEYTOJBHUKOB JA€TCSI HE HAa OCHOBE MPeoOpa3oBaHUs MOJ00us, a
4yepe3 PABEHCTBO YIJIOB M MPONOPLHOHAIBHOCTh CXOJACTBEHHBIX CTOPOH.



[Tpu3Haku 1ogo0Ms TPEYrOJILHUKOB JIOKa3bIBAIOTCA C IOMOIIBIO TEOPEMbl 00 OTHOIIEHUU
ionaiel TpeyroJibHUKOB, UMEIOLIUX 10 PABHOMY YIIIy.

Ha ocHoBe mnpu3HAKOB MOA00MS JOKa3bIBAETCS TEOpEMa O CpeiHEH JMHHUU TPEeyroJIbHUKA,
YTBEPXKACHUE O TOYKE IMEPECEUYECHUs MEIMAaH TPEYrojbHUKAa, a TAKXKE JIBa YTBEP)KIEHUS O
IIPONOPLUUOHAIBHBIX OTPE3Kax B INPSAMOYIOJIbHOM TpEyrosibHHUKE. JlaeTcs mpencraBicHHE O
MeTo/ie TOJ00MS B 3a/1a4ax Ha MOCTPOCHUE.

B 3akimoueHue TeMbl BBOZSTCS JIEMEHTbl TPUTOHOMETPUM — CHHYC, KOCHHYC M TaHI€HC
OCTPOTO yrIja MNPsSMOYrOJbHOTO TPEYTOJbHUKA.

Oxkpyxcrnocmy (17)

B3aumHoe pacnionoxenue npsMon U OKpykHOCTH. KacaTenbHast K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BIMCAHHBIE YIUIbl. YeThlpe 3aMedareibHble TOYKH TPEYrOJIbHHUKA.
BnucanHas u onucaHHas OKPY>KHOCTH.

OchosHas yenb — paclIUpUTh CBEIEHUS 00 OKPY>KHOCTH, IOJYyYEHHbIE YYalIUMUCA B 7 KJIacce;
U3YYUTh HOBBIC (DAKThI, CBS3aHHBIEC C OKPY>KHOCTBIO; TO3HAKOMUTH YYAIIHXCS C YETHIPbMS 3aMe-
4aTeJIbHbIMA TOUKAMH TPEYTOJIbHUKA.

B nanHONM Teme BBOIWUTCS MHOTO HOBBIX IOHATHMM M PacCMaTpPUBAETCS MHOTO YTBEP:KICHMIA,
CBSI3aHHBIX C OKPYKHOCTBIO. JlJI1 UX YCBOEHMS ClIeAyeT YAEIUTh OOJbIIOE BHUMAHHUE PELICHUI0
3a/1a4. YTBEPKICHHUS O TOUYKE IEPEecedeHMs] OMCCEKTPUC TPEYrOJIbHUKA M TOUKE IE€PECeUeHUst
CEPEIUHHBIX IEPIEHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHMKA BBIBOJSATCS KAaK CIEICTBUS U3
TEOpPEM O CBOMCTBAX OMCCEKTPHUCHI YIJIa U CEPEAMHHOIO MEPIEeHIUKYIIsApa K oTpe3ky. Teopema o
TOYKE MEePECEUCHUs] BBICOT TPEYrOJIbHUKA (MM UX MPOJOJKEHUH) JAOKa3bIBAECTCS C MOMOILIbIO
YTBEPKACHUSI O TOUKE IIEPECEUEHUsI CEPEUHHBIX IEPIIEHIUKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKpPYXKHOCTSIX, BIUCAHHOW B TPEYTrOJbHUK U ONHCAaHHOH OKOJIO HEro,
paccMaTpuBalOTCS CBOMCTBO CTOPOH OIMCAHHOTO YETHIPEXYrOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YETBIPEX YT OJIbHUKA.

Iloemopenue. Pewienue 3a0au (4)

9 knace

Bexmopuvi. Memoo koopounam (18)

[TonsitTue BekTOpa. PaBeHCTBO BeKTOpOB. CIlOK€HHME M BBIYUTAHME BEKTOPOB. YMHOKEHHE
BEKTOpa Ha uuncio. PazioxeHue BeKTopa IO JIBYM HEKOJUIMHEapHbIM BekTopam. KoopauHatbl
BekTopa. Ilpocrelimme 3amaum B KOOpAMHATaX. YPAaBHEHUS OKPYKHOCTH M  IPSIMOM.
[TprMeHeHre BEKTOPOB U KOOPAMHAT IIPU PEILICHUH 3a/1au.

OcHo6nas yenb — HAYYUTh Yy4YallUXCA BBINOJHATH JEHCTBHSA HAJ BEKTOpaMH Kak
HaIpPaBJIEHHBIMU OTpPE3KaMH, YTO BaXXHO JJI1 IPUMEHEHHUsI BEKTOPOB B (PM3HKE; MO3HAKOMUTH C
MCIIOJIb30BAaHUEM BEKTOPOB M METO/A KOOPAUHAT IIPU PELICHUH FEOMETPUUECKUX 3aad.

BexTop onpezensercs kKak HallpaBJICHHBIN OTPE30K M JEHCTBUS HaJ BEKTOpPAaMHU BBOJSATCS Tak,
KaK 3TO NpHHATO B ¢u3uke, T. E. kak neicTBus ¢ HampaBieHHBIMH OTpe3kamu. OCHOBHOE
BHHUMaHUE JOJKHO OBbITh YAENEHO BbIPAaOOTKE YMEHHUU BBHINOJHATH ONEPALUU HaJ BEKTOpaMHU
(ckyaapIBaTh BEKTOpHI MO TMpaBWJIaM TPEYrolbHMKA W Mapajulelorpamma, CTPOUTh BEKTOD,
paBHBIA Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TAK)KE€ BEKTOP, PAaBHBIM MPOU3BEACHUIO JAHHOTO
BEKTOpa Ha JaHHOe uncio). Ha nmpuMmepax mokasslBaeTcs, Kak BEKTOPbI MOTYT IPUMEHATHCS K
pEeIIeHNI0 TeOMETPUUECKUX 3a1ad. JleMoHcTpupyercs 3peKTUBHOCTh MpUMEHEHUs GopMyIT st
KOOpJMHAT CEPEJUHBI OTPE3KA, PACCTOSIHUSA MEKIY ABYMs TOUKAMH, YPaBHEHUN OKPYKHOCTH U
OpsIMOM B KOHKPETHBIX TE€OMETPUYECKUX 3ajJayaxX, TEeM CaMbIM JaeTcs IpeacTaBiIeHHe 00
U3YyYEHHH F€OMETPUUECKUX (PUTYD C TIOMOIIBIO METOJIOB aJIreOphl.

Coomnowenun mesxncoy cmoponamu u yiamu mpeyonvnuxa. Crkanaprnoe npouszeedenue
eéexmopoe (11)

CuHyc, KOCUHYC M TaHT€HC yrjia. TeopeMbl CHHYCOB M KOCHMHYCOB. PelieHue TpeyrojbHUKOB.
CkansipHO€E NTPOU3BENECHNE BEKTOPOB U €r0 IPUMEHEHUE B TEOMETPUUECKUX 3a]adax.

Ocnoenas yenb — Pa3sBUTh YMECHHE YYAIUXCs NMPUMEHATh TPUTOHOMETPUYECKUH anmnapar IpH
pEILIEHNN T€OMETPUYECKUX 3a/1ay.



Cunyc u kocuHyc mwboro yrma ot 0° mo 180° BBomATCS C TOMOINBIO EAMHUYHON
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJUTCA €Ille OJHA
dbopmyIa oA TpeyrojabHuKa (MIOJ0BHHA IPOU3BEACHUS JBYX CTOPOH HA CHHYC YIJIa MEXY
HUMHU). DTOT anmnapar NpUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CxkanspHoe IPOU3BEACHIUE BEKTOPOB BBOAUTCS Kak B pu3HKe (MPOU3BEICHUE IJTMH BEKTOPOB Ha
KOCHUHYC YIJla MeXAy HuMH). PaccmaTpuBaioTcsi CBOMCTBAa CKaJSIPHOTO MPOU3BEACHHUS U €ro
MIPUMEHEHHUE TTPH PEIICHUN TCOMETPUUYECKUX 3a]1a4.

Jlnuna okpyscnocmu u naowaos Kpyea (12)

[TpaBunbHBIE MHOTOYTOJIBHUKHA. OKPYKHOCTH, ONTMCAHHAS OKOJIO MPAaBHJIBHOTO MHOTOYTOJIbHUKA
u BhnucaHHas B Hero. llocTpoeHue mnpaBUIIBHBIX MHOTOYTOJBHUKOB. JlJIMHA OKpPYKHOCTHU
[Tmomane kpyra.

OcHosHas yenb — PACHIUPUTh 3HAHHME YYALIUXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHSTHS
JUTMHBI OKPY>KHOCTH U TIJIOMIAIU Kpyra U (hOPMYJIbI ISl UX BBIUMCIICHUS.

B Hauane Tembl naercs ompeneieHHWE MPABWIBHOTO MHOTOYTOJbHUKA, M PaccMaTpUBAIOTCA
TEOpEeMBbI 00 OKPYXKHOCTSX, OMHUCAHUE OKOJIO MPaBUILHOTO MHOTOYTOJbHHKA W BIIMCAHHOHN B
Hero. C MOMOIIBIO OMUCAHHON OKPY)KHOCTHU PEIIAIOTCS 3aa4d O MOCTPOCHHUH MPaBUIBLHOTO
[IECTUYTOJIbHUKA U MIPABUJIBHOTO 271-yTOJIbHUKA, €CIU JaH MPABUIbHBIN 71-yTOJIBHUK.

®opMyIibl, BeIpaXXarOUe CTOPOHY MPABMIBHOTO MHOTOYTOJIbHUK M PajlyC BIIMCAHHOW B HETO
OKPYXKHOCTH uepe3 paJuyC OINHUCAHHOW OKPYXKHOCTH, HCIONb3YIOTCS IMPH BBIBOAE (HopmyI
JUTMHBI OKPYXHOCTH W TUIOHIAAM Kpyra. BeiBoj omupaercs Ha MHTYUTUBHOE MPEJICTABICHUE O
npenene: Mpyu HEOTPAHMYEHHOM YBEIMUYEHUH 4YHCIa CTOPOH MPAaBHJIBHOTO MHOTOYTOJBHHKA,
BIIMCAHHOTO B OKPY>XHOCTh, €r0 IEPUMETP CTPEMHUTCS K JUTMHE 3TOM OKPY>KHOCTH, a TUIOLIAgh —
K IJIOLIAIU KPYyTra, OTPAaHUYSHHOTO OKPY>KHOCTBIO.

Jeusicenus (8)

OtoOpakenue 1uiockoctu Ha ceds. [lonstue nBuxkenus. OceBast M LEHTpalbHAS CUMMETPUU.
[TapannensHbii iepenoc. [ToBopoT. Hanoxxenus u 1BUKeHUS.

OcHnosHas yenb — TO3HAKOMUTH YYAIUXCS C TOHATHEM: IBUXKEHUS U €ro CBOMCTBAMH, C
OCHOBHBIMH BUJaMU JBUKEHUH, C B3aUMOOTHOIICHUSIMU HAJIOKEHUHN U JIBHKCHUH.

JIBukeHHe TIIIOCKOCTH BBOJUTCS Kak OTOOpaKeHHE IUIOCKOCTH Ha cels, COXpaHsrolee
paccrosiHue MeXay Toukamu. [Ipu paccMOTpeHHHM BHIIOB JIBHJKEHHM OCHOBHOE BHUMAaHUE
yIemnsieTcsl TOCTPOSHUI0 00pa30B TOUEK, MPSMBIX, TPE3KOB, TPEYTOJBHUKOB TPH OCEBOH U
[EHTPAIHHOM CUMMETPHSX, MapajuleIbHOM TepeHoce, MoBopoT. Ha addexTHrix mpumepax
MOKa3bIBAETCS IPUMEHEHHUE ABMKEHUH MPU PELICHUU T€OMETPUUYECKUX 3a1ad.

[TonsiTHe HAIOXKEHUSI OTHOCUTCS B JAaHHOM Kypce K YMCIy OCHOBHBIX MOHSATHH. JloKa3biBaeTcs,
YTO TOHSITUS HAJTOXKEHUS U IBUYKEHUS SBJISIOTCS YKBUBAJICHTHBIMU: JTF000€ HATOKEHHE SBIISIETCS
JBIDKEHUEM TIUIOCKOCTH W oOpaTHO. M3yueHue nokaszaTelbcTBa HE SIBJsieTEe OOS3aTEIbHBIM,
OJIHAKO CJIEYEeT PACCMOTPETh CBSI3b MOHATHI HAJIOKEHUS U IBHKCHHUS.

Hauanwvnwie ceedenusn uz cmepeomempuu (8)

MHuororpanauku. Tena 1 MOBEpXHOCTH BPAILIEHHUS.

Ocnoeénas yenp — TO3HAKOMUTH oOyvarouuxcs ¢ npusmoi, [lapamnenenuneaom, nupamMuioi,
[UIMHIPOM, KOHYCOM, chepoii u mapomM. PaccmaTprBaroTcst 00beMbI 3TUX TE.

00 akcuomax ceomempuu (2)

Becena 06 akcmomax reomMeTpuu.

OcHosHas yenv — naTh OoJee TIyOOKOE MPEACTaBICHHUE O CHCTEME aKCHOM IIJIaHUMETPUU U
AKCOMAaTUYECKOM METOJIE.

B nmaHHOW TeMe paccka3bIBaeTCs O PA3IMYHBIX CHCTEMaX aKCHOM T€OMETPHH, B YAaCTHOCTU O
pa3IMYHBIX CII0COOaxX BBEICHHUS MOHSATHUS pPaBeHCTBA (QUTYD.

Iloemopenue. Pewienue 3a0au (8)
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