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OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA
B xypce yCIOBHO MOYKHO BBIIEIINTH CIEAYIOIIME COAEPKATEIbHBIE JITUHUU:
«Harnannass  reometpusi»,  «l'eomerpuueckue  urype»,  «M3mepenue
reoMeTpuyeckux  Benuuun», «Koopaunate», «Bekrtopel», «Jloruka w
MHOXECTBa», «[ ' €OMETpUS B UCTOPUUECKOM PA3BUTHI.

Marepuain, otHocsumuics K JnuHuM «Harnsgnas reometpusi» (3JIE€MEHTHI
HATJISIAHOW — CTEPEOMETPHUM)  CIIOCOOCTBYET  Pa3BUTHIO  IPOCTPAHCTBEHHBIX
MPEACTABICHUN YYaluXCsl B paMKax U3y4YEHUs IUNIAHUMETPUH.

Conepxxanne pazmenoB  «l'eomerpuueckue Qurype» u  «V3mepenue
r€OMETPUYECKUX BEIMYMH» HAIEJIEHO Ha IOJYYEHHE KOHKPETHBIX 3HAHUM O
reOMETpUYECKO pUrype Kak BaxHEHIIeH MaTeMaTHYECKON MOJIEIH 1JIsi OITUCaHUS
oKpyxaromero Mupa. CHCTEMaTHYECKOE HU3YYEHUE CBOMCTB T'€OMETPUYECKHUX
buryp mo3BOJIUT Pa3BUTh JIOTUUECKOE MBIIUICHUE U MOKa3aTh MPUMEHEHHE ITUX
CBOMCTB IIpY PELICHHUH 33/1a4 BBIYMCIHUTEIBHOIO U KOHCTPYKTHUBHOTO XapaKTepa, a
TaKXXe MPAKTHIECKUX.

Marepran, OTHOCSAIIMICA K colepx’aTeiabHbIM JuHUAM «KoopauHate»y wu
«BekTopbl», B 3HAYUTENBHOW CTENEHU HECET B ceOe MEKIPEAMETHBIE 3HAHUS,
KOTOPBIE HaXOAAT NPUMEHEHNE KaK B PA3JINYHBIX MATEMAaTHUECKUX TACIUIUIMHAX,
TaK U B CMEKHBIX IIPEAMETAX.

OcobOeHHOCTPIO JMHUM  «JIorMKa ©  MHOXECTBa»  SIBISETCA TO, 4YTO
IIPEACTABICHHBIA  3[€Cb  MATepUa]l  IPEUMYIICCTBEHHO  M3y4yaercs IIpU
PAacCCMOTPEHMH Ppa3JIMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMII MaTepHall
HAIleJIEH Ha MaTeMaTHYeCKOe pa3BUTHE y4yaluxcs, (OPMUPOBAHUE Y HUX YMEHUS
TOYHO, C’KaTO U SICHO M3JIaraTh MbICJIA B YCTHOW U IMCbMEHHOU PEYH.

JIunusa «l'eomeTpuss B HUCTOPUYECKOM pa3BUTUM» MpEAHA3HAYEHA  JUIS
(dbopMUpOBaHUS NPEACTABICHUN O TEOMETPUHN KaK YacTHU YEJIOBEUYECKOM KyJIbTYpHI,
JUIsl OOIIEro pa3BUTHA IUKOJIBHUKOB, IUISl CO3/aHHS KYJbTYPHO-HUCTOPHUYECKOU
cpelibl OOy4eHHUs.

OIIMCAHUE MECTA YYEBHOI'O IPEIMETA, KYPCA
B YYEBHOM IIJIAHE.
basucHplii yueOHbI (0Opa3oBaTesbHBIN) IJIaH HAa W3Y4YCHUE TEOMETPUU B
OCHOBHOMU IIKOJIE OTBOJUT 2 y4E€OHBIX Haca B HEACII0 B TEYCHUE KaXKJOro roja
oOyuenusi, Bcero 204 ypoka.

I'oma KomnuecTBo KomnuecTBo KomnuecTBo Bcero uacos
oOyueHus 4acoB B y4eOHBIX KOHTPOJIbHBIX 3a yueOHBIN
HEJICITI0 HeJIeJb paboT roj
7 Knacc 2 34 5 68
8 KJyacc 2 34 5 68
9 kacc 2 34 5 68

JIMYHOCTHBIE, METAIIPEJJMETHBIE U ITPEJJMETHBIE
PE3YJIbTATbBI OCBOEHUSI COAEP KAHUSA KYPCA, IIPEIMETA.
[Tporpamma obecrieurBaeT AOCTHKEHUE CICAYIONIMX PE3yJIbTaTOB OCBOCHUS
o0pa3oBaTeabLHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS:
JUYHOCHIHDbLE:
1)  dopmHpoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH
U CIOCOOHOCTH OOYYaromuXCsi K CaMOPa3BUTHIO M CAMOOOpPa3OBaHHMIO Ha




OCHOBE MOTHMBAllMd K OOYYEHHUIO M MO3HAHUIO, BBHIOOPY JaIbHEUIIETO
oOpa3oBaHusi Ha 0a3e OpHEHTUPOBKM B Mupe mnpodeccuii u
npodeccuoHambHbIX MPeIOYTEHUH, OCO3HAaHHOMY MOCTPOCHHUIO
WHAMBUIYAIbHON 00pa30BaTENIbHOM TPAEKTOPUU C YYETOM YCTOMUMBBIX
M03HABATEILHBIX HHTEPECOB;
2) dbopMupOBaHHE WEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON TTPAKTUKH,
3) dbopMHpoBaHUEe KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIICHUH U
COTPYIHMYECTBE CO CBEPCTHHKAMH, CTApUIMMHU W  MJIAQIIUMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO TMOJIE3HOH, Y4eOHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU U IPYTUX BUAAX ACATEIBHOCTH;
4)  yMEHHE SICHO, TOYHO, I'PAMOTHO M3JlaraThb CBOM MBICIU B YCTHOU U
MMCbMEHHOW pe4M, MOHUMAaTh CMBICI MOCTABJICHHON 3a/1aud, BHICTPAUBAThH
apryMEHTAIUIO, TPUBOJIUTH PUMEPHI U KOHTPIIPUMEDHI;
5) KPUTUYHOCTh ~ MBIIUICHHWS, YMEHHE pAaClO3HAaBaTh  JIOTHYECKHU
HEKOPPEKTHBIC BBICKA3bIBAHUS, OTJIMYATh THIIOTE3Yy OX (pakTa;
6)  KpPEaTUBHOCTHh MBINUICHUS, WHUIMATHBA, HAXOTIMBOCTh, aKTHBHOCTH
TIPY PEIICHUU TEOMETPUIECKUX 3a1a9;
7)  yMEHHE KOHTPOJUPOBAaThH TpOIecC U  pe3yiapTaT  y4eOHOI
MaTEeMaTHYECKOH eATeIbHOCTH;
8) CIIOCOOHOCTh K OSMOIIMOHAIILBHOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3aJ1a4, pEIICHUN, pacCyKICHHUIA;
Memanpeomemubie:
l)ymeHue camMoCTOSITENhbHO ITUTAHMPOBATH AJbTEPHATUBHBIE MYTH JOCTHKCHHUS
nesneil, OcCo3HaHHO BbIOMpaTh Haunbosnee dS(PPEeKTUBHBIE CHOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATENbHbIX 33/1a4;
2) YMEHHE OCYIIECTBISITh KOHTPOJb IO PE3yJbTaTy M IO CIOCO0Y
JEHUCTBUS HA YPOBHE MPOU3BOJIHLHOTO BHUMAHUS W BHOCHUTH HEOOXOIUMBIC
KOPPEKTHUBHI;
3)  yMEHHE aJeKBAaTHO OIICHWBATh TPABWJIBHOCTh WM ONIMOOYHOCTH
BBITIOJTHEHUS y4eOHOMU 3a/1auu, €€ 0OBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS;
4) OCO3HAHHO€ BIJIAJICHUE JIOTUYECKUMHU JCHCTBUSMH OIpEACTICHUS
MOHATUH, 0000IIIEHNS, YCTAHOBJICHUS aHAIOTHH, KJacCU(pUKAIIMN Ha OCHOBE
CaMOCTOSATENILHOTO BBIOOpPA OCHOBAaHUW ¥ KPUTEPHUEB, YCTAHOBJICHHUSI
POZIOBUIOBBIX CBSA3ECH;
5)  yMEHHE YyCTaHABJIMUBATh MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOWTH
JIOTHYECKOE PACCYKJICHUE, YMO3AKIIOUeHUE (MHIYKTUBHOE, NETyKTUBHOE W
10 aHAJIOTHH) U BBIBOJIBL;
6) YMEHHE CO37aBaTh, MNPUMEHITh U NPEoOpa3oOBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, MOJEIM W CXEMBl JUII DPEIICHUS yYeOHBIX U
MO3HABATENBHBIX 33]1a4;
7)  yMEHHE OpraHU30BBIBATH y4e€OHOE COTPYJHUYECTBO M COBMECTHYIO
NEeATEIbHOCTh C  YYUTEJIEM UM CBEPCTHUKAMH: ONpENEsaTh e,
pacrpenensiath (QYHKIMA W POJIM YYaCTHHUKOB, OOIIME CIIOCOOBI PabOTHI;
yMeHue paboTaTh B TpyMIE: HAXOAUTh OOIIee pelleHHe M pa3peliarh
KOH(DJIUKTHI HAa OCHOBE COTJIACOBAaHUS TIO3UIUH W y4€Ta HMHTEPECOB;




clymiaTth naptHépa; popMyIrpoBaTh, ApryMEHTHUPOBATh U OTCTaUBaTh CBOE
MHEHUE;

8) dbopMHupoOBaHHEe W pa3BUTHE Y4EOHOW U OOIIEMOIH30BATEIHCKON
KOMIETEHTHOCTH B O0JIaCTM  HUCHOJB30BaHUS  WH(GOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TexHosorui (MK T-koMneTeHTHOCTH);

9) NEPBOHAYAJIbHBIE MTPEACTABICHHS 00 UAESIX U O METO/IaX MATEMATHKHU
Kak 00 yHHUBEpPCAJTbHOM f3bIKE HAyKd M TEXHHKH, O CpEACTBE
MOJEIUPOBAHUS ABIECHUHN U MIPOILIECCOB;

10) yMeHHE BHJECTh MAaTEeMaTHYECKYyIO 3aJady B KOHTEKCTE MPOOJIEeMHOMN
CUTyalluy B IPYTUX JUCLHUILIMHAX, B OKPYXKAIOIIEH )KU3HU;

11) yMeHHME HaXOJuTh B Pa3JMYHBIX HCTOYHHUKAX HWH(GOPMAIIHIO,
HEOOXOAUMYIO JIJIsl pEUICHUSI MaTeMaTUYECKUX MPOOJIEM, U MIPEACTABIATH €€
B TOHATHOW ¢opMe; MPUHUMATh pELICHUE B YCIOBHUSIX HEMOJHON U
M30BITOYHOM, TOYHOW U BEPOSITHOCTHOM MH(OpMAIINH;

12) yMeHuE€ TMOHMMaTb U HCIOJIb30BaTh MareMaTU4ecKue CpeacTBa
HaIJISITHOCTH (PUCYHKH, YEpPTEXH, CXEMbl W Jp.) I WUIIOCTPALIUH,
WHTEPHPETALNH, ApPTYMEHTALlUN;

149  yMEHHE BBIABUTaTh TUIIOTE3bl MPU PEIICHHH YYE€OHBIX 3aJad U
MOHUMAaTh HEOOXOIUMOCTh UX MPOBEPKU;

15) yMEHHE MPUMEHATh WHAYKTUBHBIE M JEAYKTHUBHBIE CIIOCOOBI
pacCyXJI€HUH, BUJIETh Pa3JIM4HbIC CTPATETUN PELICHUS 3a4a4;

16) NOHMMAaHHE CYIIHOCTH aIrOPUTMHYECKUX MPEINUCAHUNA U YMEHUE
JEHCTBOBATh B COOTBETCTBUH C IIPEJIOKEHHBIM aJITOPUTMOM;

17)  yMEHHE CaMOCTOSITEJIbHO CTaBUTh LEJIM, BHIOMpPATh U CO3[aBaTh
aJITOPUTMBI JJIs PEIICHUs] yYeOHBIX MaTeMaTHUYECKUX pooIieM;

18) yMEHHME IUIAHHpPOBaTb W  OCYLIECTBIATH  JEATEIBHOCT,
HaIpaBJICHHYIO Ha pEUICHUE 3a]]a4 UCCIIEJOBATENbCKOTO XapaKTepa;
npeomemmole:

1)oBnaseHue 0a30BbIM MOHATUWHBIM  aNapaToM MO OCHOBHBIM
paszznenaM CoOJAEpXaHus; TMpeACTaBiIeHUE OO0 OCHOBHBIX H3Y4YaeMbIX
NOHATUSAX  (YMCllo, TreoMmeTpuueckas (urypa) Kak BaKHEHIIMX
MaTEMaTUYECKUX MOJENSIX, IMO3BOJSIOUIMX OINUChIBaTh W H3Yy4yaTh
peanbHbIE MPOLIECCHI U SBJICHUS;

2)yMeHHE paboTaTh C TEOMETPUYECKUM TEKCTOM (aHaJIM3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO HH(POPMAIUIO), TOYHO U IPaMOTHO BBIpaXKaThb
CBOM MBICIM B YCTHOM W IHCbMEHHOW peYd C MPUMEHEHUEM
MaTE€MaTUYeCKOM TEPMHHOJOTMM W  CUMBOJIMKM, HCIIOJIb30BaTh
pasIUYHbIE  S3BIKM  MAaTeMaTHKH, TPOBOJAUTH  KiacCU(UKAIUH,
JIOTUYECKUE 000CHOBaHUA, JIOKa3aTeabCTBA  MATEMaTUYECKUX
YTBEPKICHUN;

3)OBJa/icHUEe HABbIKAMU YCTHBIX, MHUCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIUMCIICHU;

4)0BNaZICHUE TEOMETPUUYECKUM S3BIKOM, YMEHHE MCIOJb30BaTh €ro s
ONMUCaHUS MIPEAMETOB OKPY’KAIOLIErO MUpa, pa3BuTHE
MPOCTPAHCTBEHHBIX TMPEJCTABICHUA M H300pa3UTENbHBIX YMEHH,
npUOOpETEHNE HABBIKOB T€OMETPUUECKUX MOCTPOCHHUIA;

5)yCBOGHHE CHUCTEMAaTHUYECKUX 3HAHMA O IUJIOCKUX (QUTYypax U HUX




CBOMCTBAaX, a TAKXE€ Ha HArIJHOM YPOBHE — O IPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJaX, YMEHHE IIPUMEHSITb CHCTEMAaTHYECKHE
3HaHUA O HUX JUIA PELICHUs T€OMETPUYECKUX U MPAKTUYECKUX 3a1a4;
6)yMEHUE WU3MEPSATh JJIMHBI OTPE3KOB, BEJIUYMHBI YIJIOB, UCIOJIb30BATH
dbopMyIBl I HAXOXKACHHUS TEPUMETPOB, TIUIOMIANeH W O0O0BEMOB
TeOMETPUUECKUX PUTYP;
7)yMEHHE NPUMEHSATh W3YYECHHBIE TOHATHSA, PE3YJbTaThl, METOJbI IS
peuieHus 3ajad IMPaKTHYECKOrOo XapakTepa M 3a7ad M3 CMEKHBIX
JUCLMIUIMH C HWCIHOJB30BAaHUEM IpPU HEOOXOAMMOCTH CIIPAaBOYHBIX
MaTepHaJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

K koHny oOyueHus B 7-M KJjacce OOy4arOUIMICS MOITY4YUT
CJIEIYIOLME IPEIMETHBIE PE3YJIbTAThI:
Pacnio3HaBaTh U3y4€HHBIE TE€OMETPUYECKUE (UTYpPBI, OINPEAEIATh UX
B3aMMHOE  pACMOJIOXKEHUE, H300pakaTb TE€OMETpUYECKUue  (QUrypsl,
BBITIOJIHATD YEPTEXKHU MO YCIOBHUIO 3a1a4yu. M3MepsTh IMHENHBIE U YIJIOBBIE
BEJIMYMHBL. PemaTe 3a7auM Ha BBIYMCICHHE UIMH OTPE3KOB W BEJIMYHH
YTJIOB.
Jenarb rpyOyr0 OIIEHKY JIMHEHMHBIX M YIVIOBBIX BEJIMYHMH IPEIMETOB B
peanbHOM >KU3HU, pa3MepOB IMPUPOJHBIX OOBEKTOB. Paznuuarh paszmepsl
TUX 0OBEKTOB MO MOPSIIKY BEIUYUHBI.
CTpouTh YEepPTEXH K TEOMETPUUECKUM 3a/1a4aM.
[Tonp30BaThCAd MNpHU3HAKAMH PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh
NpU3HAKU U CBOMCTBA pPaBHOOEAPEHHBIX TPEYrOJIBHUKOB MpPHU PEUICHUU
3a1ad.
IIpoBOAUTE JTOTUUYECKUE PACCYKACHUSA C UCIOJIb30BAHUEM I'€OMETPUUECKUX
TEOPEM.
[lonp30BaThCAd NPU3HAKAMHM PABEHCTBA MNPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAaHbI, MPOBEACHHOW K THUIOTEHY3€ NPSAMOYTOJIBHOIO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.
OnpenensaTe NapauieIbHOCTh MPSAMBIX C TOMOIIBK YIJOB, KOTOpPBIE
oOpazyeT ¢ HUMH cekymas. OnpenensTs MNapalieNbHOCTh MPSMBIX C
ITOMOIIBIO PABEHCTBA PACCTOSAHUM OT TOYEK OJTHOM MPSAMOU 10 TOUEK APYIrou
PSAMOM.
Pemate 3amaun Ha KjeT4aToi Oymare.
[TpoBOAUTH BHIYMCICHHUS U HAXOAUTh YHUCIOBbIE M OYKBEHHBIC 3HAUYCHUS
YyIJOB B TE€OMETPUUYECKMX 33JadaXx C HCIOJIb30BAHHEM CYMMBI YTJIOB
TPEYroJIbHUKOB U MHOTOYT'OJbHUKOB, CBOMCTB YTJIOB, 0Opa30BaHHBIX MpPH
NEPECEUCHUH  JBYX  IapajuleJbHBIX  MpsAMBIX  cekyuleil.  Pemats
NPaKTUYECKHE 3a/1a4M HA HAXOKIEHHUE YIJIOB.
Bianerb MOHATHEM TIE€OMETPUYECKOTO MECTAa TOYEK. YMETh OMNPENEIIATh
OMCCEKTpPUCY YIJIa M CEpPeAMHHBIA TMEpPHEeHIUKYISIp K OTpe3Ky Kak
reOMETPUYECKHE MECTA TOUEK.
@opMyIMpPOBATh OINPENEICHUS] OKPY>KHOCTH WU Kpyra, XOpAbl U JUAMETpa
OKPYXKHOCTH, IIOJIb30BaTbCS MX CBOMCTBAMU. YMETh IIPUMEHATH OTH
CBOMCTBA IIPYU PELICHUU 3a/a4.
BiageTs NOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMEThb
HaxXoAuTh ee 1eHTp. [lonp30BaTbes hakTamMu 0 TOM, 4TO OUCCEKTPHUCHI YTIIOB



TPEYroJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOM TOUKE.
BnaneTs noHsATHEM KacaTeabHON K OKPYKHOCTH, MOJIb30BATHCA TEOPEMOM O
NEPHEHANKYJIIPHOCTH KacaTeJIbHOM W pajuyca, MPOBEACHHOTO K TOYKE
KACaHMUS.
[Tonbp30BaTHCSA MPOCTEUIIMMHA T€OMETPUYECKUMHU HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.
[IpoBOINTE OCHOBHBIE TEOMETPUUYECKHUE IIOCTPOCHHMSI C IOMOLIBIO HUPKYJISL U
JIMHENKHU.

K xonny oOyueHus B 8-M kiacce O0Oyyarouiuiicss MOJIy4UT
CJIEIYIOLME IPEIMETHBIE PE3YJIbTAThI:
Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
II0JI30BATHCS X CBOMCTBAMU IIPU PELICHUH T€OMETPUYECKUX 3a4au.
[IpuMeHsATh CBOMCTBAa TOYKHM MEPECEUEHUs MEIUaH TPEyrojbHUKa (LIEHTpa
Macc) B PEIICHUH 3a/1ay.
BnaneTs NoHATHEM CpeAHEN JTUHUU TPEYTOJIbHUKA U Tpalelud, IPUMEHITh
UX CBOWCTBA NIpU PEIICHHMH TeoMeTpuyYeckux 3anad. Ilomp3oBarhbes
teopemont daseca U TEOPEMOMN O MPONOPLUHUOHAIBHBIX OTPE3KAX, TPUMEHSATh
WX JUJISl pEIIeHUs MPAaKTUYECKUX 3a/1ay.
[IpumensaTp  mpu3HaKM  MOAOOMS  TPEYrOJbHUKOB B pELICHUU
reOMETPUYECKUX 3a]ay.
[Tone3oBatbess Teopemoil Iludaropa st pemieHHs: T€OMETPUUYECKUX U
npakTU4YecKux 3afad. CTpOUTh MAaTEeMATHYECKYIO MOJENb B IPAKTUYECKUX
3aJlayax, CaMOCTOSITEIbHO JAEJIaTh YEPTEX M HAXOJIUTh COOTBETCTBYIOLIUE
JUTVHBI.
Brnagets mNOHATHMAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
NPsIMOYTOJIBHOTO TpeyrojibHUKa. I[loap30BaThCcsl 3TUMM TMOHATUAMH IS
pelIeHusl IPaKTUYECKUX 3a/a4.
Breruncnars (pa3ivuHbIMUA CIIOCOOaMU) TUIONIAAL TPEYTOJbHUKA U TIIOIIAAN
MHOTOYTONBHBIX (UTYp (MOJB3YACh, TZI€ HEOOXOAMMO, KAJIBKYJIATOPOM).
[IpuMeHsTh MOy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.
Brnanets NMOHATUSMU BOUCAHHOTO M IEHTPAJIBHOIO YIJa, HCIOJIb30BaTh
TEOpEMbl O BIIMCAHHBIX YIJaX, yriax MEXAy XopJaMu (CeKyUIMMHU) U yTiie
MEXy KacaTeJIbHOM U XOPAOU IIPU PELIEHUHU T€OMETPUUYECKHUX 3a1a4.
BiageTe NmoHATHEM ONMCAHHOTO YETBHIPEXYTIOJbHUKA, IPUMEHATh CBOMCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]a4.
[IpuMeHATh MOMy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTHh MaTEMaTHYECKUE
MOJAEIN JI1 3aJad pPEATbHOM >XKM3HU M NPOBOAUTH COOTBETCTBYIOLIUE
BBIUMCJICHUS C MPUMEHEHHEM MOJ00us M TPUTOHOMETPUU (ITOJIb3YACH, TAE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

K konimy oOydenus B 9-M Kjacce oOydalomuiics MOTYyYUT
CJIeIyIOLIUE IPEIMETHbBIE PE3YJIbTAThI:
3HaTh TPUTOHOMETpPUYECKHE (GYHKUMU OCTPBIX VYIJOB, HAXOAUTh C HUX
IIOMOIIBIO  PA3JMYHBIC  JJIEMEHTbl  NPSAMOYIOJBHOTO  TPEyrOJbHHUKA
(«pelieHue NPSIMOYTOJIBHBIX TPEYroJIbHUKOB»). HaxomuTh (¢ momolsko
KaJIbKYJIATOPA) AJIMHBI U YTJIbI JJ11 HETAOJMYHBIX 3HAYEHUI.
[Tone30Bathes popmynamu MpUBEIECHUS U OCHOBHBIM TPUTOHOMETPHYECKUM



TOKJIECTBOM TUTSL HaXOXKJIEHUS COOTHOILICHH MEXIY

TPUTOHOMETPUUYECKUMH BETUYNHAMH.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JIJIs1 HAXOKIEHUS Pa3IuIHbIX

AJIIEMEHTOB TPEYTOJbHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHSATH UX MPU

pELIEHNH T€OMETPUYECKHX 3a/1ay.

Brnagets nDoHATHSAMHM — TpeoOpa3oBaHUs — MOAOOUS, COOTBETCTBEHHBIX

JIeMEHTOB ToA00HBIX ¢uryp. [lomp3oBaThesi CcBOWMCTBaMH — MTOAOOUS

MPOU3BOJIBHBIX (DUTYpP, YMETh BBIYMCIATH JJIMHBI M HAXOJUTh YIJIBI Y

no00HbIX (uryp. [IpuMeHsaTh CBOMCTBA MOAO0OMS B MPAKTHUECKUX 3a7avax.

YMeTb NPUBOAUTH NPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOIIEM MUPE.

[lonp30BaThCA TEOpeMaMud O IPOU3BEACHUU  OTPE3KOB  XOpA, O

MIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMATh WX T€OMETPUYECKUM M (U3UUECKUN

CMBICJI, IPUMEHSATh UX B PEIICHHH T€OMETPUUYECKUX M (PU3UYECKUX 3a/]ad.

[IpuMeHsATh CKaIIpHOE MPOU3BEJICHUE BEKTOPOB JJIsl HAXOXKACHUS JJIUH U

YTJIOB.

[Tonb30BaTbCA METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B

pEeLIeHUN T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

BnaneTs NOHATHSAMHU MPAaBUJIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,

JUIMHBI JTyTM OKPYXXHOCTH U PaJMaHHOM MeEpbl yria, YMETh BBIYHUCISITH

oAb Kpyra M ero 4acteil. I[IpuMeHsTh MOJIydYEeHHbIE YMEHHUS B

MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WM UEHTPhI) CUMMETPUU GUTYP, TPUMEHSTh JABUKCHUS

IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMEHATh MOTYyYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTH MATEMATUYECKUE

MOJAENIN U1 3aJad PEAJbHOM >XU3HM W TPOBOAUTH COOTBETCTBYIOLIME

BBIYUCJICHUS C MPUMEHEHUEM MOJ00MS M TPUTOHOMETPUUECKUX (PYHKIIUIA

(TOoJIB3YSICh, T/I€ HEOOXOANUMO, KAJTbKYJISITOPOM).

COAEPKXAHUE YYEBHOI'O ITPE/IMETA, KYPCA

Harnsanas reomerpusi. Harnsiuele npeactaBiaeHusi O IPOCTPAHCTBEHHBIX
durypax: ky0, mapalenenunes, Mpu3Ma, NOuUpamuaa, map, cdepa, KOHYC,
uuuHap.  M3o00pakeHne mnpocTpaHcTBeHHBIX (uryp. Ilpumepsl ceueHui.
Mmuororpannuku.  [IpaBunpHble  MHOrorpaHHuku. IIpumepsl  pa3BEpTOK
MHOTOTPAHHHUKOB, IUJIUH/PA U KOHYCA.

[Tonsitue o0bEMa; equHUIE 00BEMA. OOBEM MPSIMOYTOTHHOTO MapaIJICICHIEa,
KyOa.

I'eomerpuueckue purypsl. [Ipsambie u yrisl. Touka, npsmas, IIIOCKOCTb.
OTtpe3ok, j1yd. Yroa. Buasl yrios. BepTukanbHble U cMexHbIE YIIibl. buccekrpuca
yTia.

[lapannensHpie W mepecekaromuecs mpsmblie. [lepneHAUKyIsipHbIE MOpSMBbIE.
TeopeMbl 0 MapaIeNbHOCTH U MEPIEHIUKYIIpHOCTH NpsiMbIX. [leprnienaukymsp u
HaKJIOHHAs K npsiMoil. CepeIMHHBINA IEPIEHAUKYJIIAP K OTPE3KY.

['eomerpuyeckoe mecto Touek. CBoWcTBa OHUCCEKTPUCHI yria M CEPEeIUHHOTO
MEPIEHINKYJIAPA K OTPE3KY.

TpeyronbHuk. BeicoTa, meanaHa, OucceKTpuca, CpenHssl JIMHUS TPEyroiabHUKA.
PaBHOOEpeHHbBIE M PABHOCTOPOHHUE TPEYTrOJbHUKU; CBONCTBA M MPU3HAKU
pPaBHOOEIPEHHOTO  TpeyrojabHuka. IIpu3HakM paBeHCTBA  TPEYrOJbHUKOB.



HepaBeHcTtBo TpeyrojbHUKa. COOTHOLIEHMS MEXAY CTOPOHAMU U yriamMu
TPEYTOJIbHHUKA.

CymMa yriioB TpeyroibHuka. BHemnue yriel TpeyrojbHuka. Teopema Pareca.
[Tonobue TpeyronapHuKoB. [lpu3Haku mOAOOMS TPEYroJbHUKOB. Teopema
[Mugaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHTEHC OCTPOTO yria MpSMOYTOJIbHOTO
TpeyroyibHuKa U yriaoB oT 0 mo 180°; mpuBeaeHue K ocTpoMy yriy. Pemenue
PSIMOYTOJIBHBIX TPEYroJbHUKOB. OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO.
@DopMyJIbl, CBSA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOI0 U TOTO XK€
yriaa. PemeHue TpeyrojJbpHHKOB: TEOpeMa KOCHHYCOB W TEOpEMa CHHYCOB.
3ameyqaTesbHbIE TOUYKH TPEYTOJIbHUKA.

YerwipéxyrosnpHuk.  [lapamnenorpamm, €ro  CBOWCTBA W  IIPU3HAKH.
[TpsimOyronbHUK, KBaapaT, poMO, UX CBOMCTBA M NpU3HAKU. Tpameuus, cpeaHss
JIMHUS TPAICLIMH.

MHuoroyronsHuk. Bpinykiaele MHOroyroJbHUKH. CymMMa YIJIOB  BBITYKJIOTO
MHOTrOyrosibHuKa. [IpaBunpHbIE MHOTOYTOJIBHUKH.

OxpyxHocth u Kpyr. [lyra, xopma. Cekrtop, cermeHT. LleHTpanbHbBI YOI,
BIIMCAHHBIN YIOJI, BEJINYMHA BIMCAHHOTO yria. B3auMHOE pacnoyiokeHne mpsaMon
U OKPYKHOCTH, JIBYX OKpYyKHOcTeW. KacarenbHas M cekymas K OKpYKHOCTH, HX
CBOMCTBAa. BicaHHbIE U ONMCAaHHBIE MHOTOYTOJIBHUKU. OKPY>KHOCTb, BIIMCAHHAS
B TPEYTOJBHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO TPEYroJibHUKAa. BrincanHsle n
OIMCAHHBIE OKPYKHOCTH IIPABUIIBHOIO MHOT'OYTOJIbHUKA.

['eomeTrpuueckue mnpeoOpazoBanus. Ilonstue o pasencrBe ¢uryp. [lonsTHE O
JBW)KCHUU: O0CEBas U LICHTPAJIbHAsA CUMMETPUH, NTapaJUIeNIbHBIN IEPEHOC, TTIOBOPOT.
[Tonsarue o mogobuu GUryp ¥ TOMOTETHH.

[TocTpoeHust ¢ TOMOLIBIO HUPKYJIA U JIUHENKH. OCHOBHBIE 337a4X Ha NOCTPOEHUE:!
JIeJICHME OTpe3Ka II0IoJaM; IOCTPOEHUE YIUIA, PABHOTO JAHHOMY; IIOCTPOECHUE
TPEYTOJbHUKA NO TPEM CTOPOHAM; IIOCTPOEHUE NEPHNEHIAUKYJSApA K IPSAMOM;
MOCTPOEHUE OMCCEKTPUCHI yIIIa; JeJIeHHE OTpe3Ka Ha N paBHBIX YacTeM.

Pemienne 3amad  Ha  BBIUMCIECHHME, JOKA3aTENbCTBO W IIOCTPOCHHE €
UCITOJIb30BAaHUEM CBOMCTB M3YUYEHHBIX (DUTYP.

N3mepenune reomerpuyeckux BeJUYHH. /[nmuHa orpeska. PaccrosHue ot

TOYKH JI0 IpsIMOM. PaccTosiHrE Mex Ay MapayieNbHbIMU MPSMBIMH.

[IeprmeTp MHOTOYTOJIBHUKA.

JInmnHa OKpy>KHOCTH, YHCJIO II; JUIMHA YT OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEXKAY BEIUYMHOM LIEHTPAIBHOIO yIja U
JUIMHOM AYTY OKPYKHOCTH.

[TonsitTue mnnomaau MiIOockuX Quryp. PaBHOCOCTaBICHHBIE U PABHOBEIUKHE
¢urypsl. [Inomane npsmoyronsauka. [lnomanu napamienorpaMma, TpeyrojabHIKa
u Tpaneumu. llnomans mHoroyroneHuka. Ilmomanps kpyra u miomanb CEKTOpa.
CooTHoIIEHHE MEXKTy TUIOLIAISIMU TIOI00HBIX PUTyp.

Pewrenne 3a1a4 Ha BBIUKCICHUE U JI0KA3aTEIBCTBO C UCIOJBb30BAHUEM W3yUYECHHBIX
bopmyi.

Koopaunarel. VYpaBHenue mpsmon. KoopauHaTel cepenviHbl OTpE3Ka.
dopMysia pacCTOSHHUS MEXKAYy JABYMS TOYKAMH IUIOCKOCTH. Y PaBHEHHE
OKPYXHOCTH.

BekTopsl. [liinHa (Moayis) BekTopa. PaBeHcTBo BekTopoB. KosunHeapHsie
BEeKTOpBI. KoOpauHaTel BEKTOpa. Y MHOKEHUE BEKTOPA HA YHUCIIO, CyMMa BEKTOPOB,



pa3jloKeHHEe BEKTOpa M0 [JBYM HEKOJUIMHEapHbIM BekTopaMm. CkansipHoe
IIPOU3BENCHUE BEKTOPOB.

Teopernko-MHOKeCTBEHHbIE NOHATHA. MHOXECTBO, JIEMEHT MHOXKECTBA.
3ajiaHre MHOXECTB MEPEUYUCIIEHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOWCTBOM.
[ToagmuO)kecTBO. OOBEIMHEHNE U IEPECEUEHUE MHOMXKECTB.

JuieMeHThI Joruku. OnpeneneHue. AKCHOMBI M TeOpeMBI. J{oka3aTenbCTBo.
JlokazarenbCcTBO OT MNpOTUBHOro. Teopema, oOpatHas naHHoM. Ilpumep wu
KOHTPIIPUMED.

[loHsiTHE O PABHOCWILHOCTH, CIIEJOBAaHUU, YHNOTPEOJIEHUE JIOTMYECKHX CBI30K
eciu ..., mo ..., 8 MOM U MOALKO 8 MOM Cllyyae, JTIOTUIECKHUE CBA3KH U, UL

I'eomeTpust B ucropumueckoMm pasBuruu. OT 3emiemMepusi K T€OMETPHUH.
[ludparop u ero mkona. anec. Apxumen. IlocTtpoeHue mnpaBUIBHBIX
MHOTOYTONBHUKOB. Tpucekuus yria. Ksampatypa kpyra. YaBoenuwe KyoOa.
Uctopuss uucna n. 3onoroe ceuenume. «Hawama» EBkmupma. JI. DOumep. H. H.
JloGaueBckuii. MicTopus nsiToro nocryniara.

N300peTeHre MeToAa KOOPAHMHAT, MO3BOJISIIOLIETO NEPEBOJUTH I'€OMETPUUYECKUE
00BeKTHI Ha s3bIK anreOpsl. P. Jlekapt u I1. @epma. [Ipumepsl pa3inyHbIX CHCTEM
KOOPAMHAT Ha IJIOCKOCTH.
I'eomerpus, 7xiacc.
(2 4 B HepeJ110, BCEro 68 ).

1. HavaabHble reomerpuyeckue cBeaeHus (10 yacos).

Ot 3emnemepus Kk reomerpuu. Touka, npsMasi, II0cKocTb. OTpe3ok. Bzaumuoe
pacnionokenue naByX InpsaMbIX. [lepecekaromuecs npsMble. I[IposemmBanue
psAMON Ha TUIOCKOCTH. JIyd m yrois. IloHsATHE O paBEHCTBE TIE€OMETPUUECKHUX
¢uryp. CpaBHeHHe OTpe3koB M yrioB. buccekrtpuca yrna. [[nunHa otpeska u ero
cBolictBa. EnuHunbel wu3MepeHus JUHBL 3mepurTenbHblE HWHCTPYMEHTBHI.
['panycHas mepa yria. BenmnunHa yrna. Buasl yrioB: npsmseie, OCTpbIE U TYIIBIE.
N3mepenne yrioB Ha MeCTHOCTH. (CMEXHbIE U BEPTUKAIBHBIE  YIJIBL
[lepniennukynsipable  npsmble. [locTpoeHne mnpsMbBIX YIJIOB Ha MECTHOCTH.
Pemenne 3anau no reme «HavyanbHbple reOMETpUUECKUE CBENCHUSY.

2. Tpeyrojbuuku (17 yacoB).

TpeyrosbHUK u ero osiemeHThl. llepumerp TpeyrosnbHuka. Teopema w
JloKa3aTenbCTBO. [IepBhIii MpU3HAK paBEHCTBA TPEYTrOJbHUKOB. Pemenne 3ama4 no
teme: «IlepBbIil TprU3HAK PAaBEHCTBA TPEYTOJIBHUKOBY.

[lepnenaukynsasp K mnpsmod. Menuanbl, OHCCEKTPUCHI W  BBICOTHI
TpeyrojbHuKa. PaBHOOeIpeHHbIE W PAaBHOCTOPOHHUE TpeyrojbHUKU. CBOWCTBa
paBHOOEAPEHHOTO TPEYroJibHUKa. BTOpoil mpu3HaK paBeHCTBA TPEYTOJbHUKOB.
Pemenune 3amau no reme: « BTopoy Npu3HaK paBEeHCTBA TPEYTOJbHUKOBY». TpeTuii
IIPU3HAK PABEHCTBA TPEYTOJIbHUKOB.

Pewmenne 3anau no teme: « TpeTuil npu3HAK PaBEHCTBA TPEYTOIBHUKOBY.

Onpenenenue. OkpykHOCTb U Kpyr. LlenTp, paguyc, nuamerp. [yra, xopza.
[TocTpoeHust ¢ MOMOIIBIO HUPKYJIS U THHERKU. OCHOBHBIE 3a/1a4X Ha MOCTPOEHUE:

NOCTPOCHHE YIJla, PABHOTO JaHHOMY; MOCTPOCHHE OUCCEKTPUCHI  YTIIIa;
MOCTPOCHUE TEPIECHIUKYISAPHBIX  MPSIMBIX; TOCTPOCHUE CEPEIUHBI OTpPE3Ka.
Tpucekumst yrma. Pemienne 3amad Ha mocTpoeHue.  Pemenue 3amay  Ha

IPUMEHEHUE TIPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB.
Pemenue 3anay no teme «TpeyronbHUKm».



3. Mapannenbubie npsiMbie (13uacos).

OnpeneneHre MmapamwieabHOCTH OpsMbIX. [Ipu3HaKM MapamieabHOCTH ABYX
IPSIMBIX.

Pemenne 3amau no Tteme: «lIpu3Hakum mnapayeabHOCTH JBYX MPSIMBIX).
[IpakTrueckue cnocoObl IOCTPOEHUS NAPAIIIEIbHBIX IPSIMBIX.

OO0 akcuomax reoMeTpu. AKCHOMa NapaJIENbHOCTH MpsAMbIX. ClencTBHS.
[lonsiTue 00 aKcMOMaTWKE M AaKCMOMATHYECKOM IIOCTPOCHHU T'€OMETPUHU.
«Havama» EBkiampa. Wcropuss mnsTtoro moctynara. TeopemMbl 00 yriax,
00pa30BaHHBIX JABYMs MapajlielbHBIMU MPSIMBIMU U ceKyllel. TeopeMa, oOpaTHast
naHHoW.  JlokazaTenbCcTBO OT MNpoTUBHOro. HeoOXxoaumble M AOCTATOYHBIE
ycinoBusi. Pemenne 3anau no teme: «Teopembl 00 yriax, oOpa3oBaHHBIX JBYMs
HapaJyIeIbHbIMU NPSIMBIMU U CEKYLIEN». YTIIBI C COOTBETCTBEHHO I1APAJUICIbHBIMU
WIM TEPIECHIMKYJISPHBIMU CTOpOHamH. Pemienwe 3agad mo teme: «YIUIBL C
COOTBETCTBEHHO IMAPAJUICIbHBIMU WM  IEPIECHANKYISIPHBIMH ~ CTOPOHAMI.
Pemenne 3anau no reme «llapamienbHbie IpsMbIE».

4. COOTHOLIEHHS] MeXAy CTOPOHAMM M YrJjamMHu TpeyrojbHuka (18

YacoB).

Teopema 0 cymMMe YIJIOB TPEyrojbHHKA. BHEIIHWE yIibl TPEyroJIbHUKA.
OCTpOYronbHbIM, NMPSAMOYTOJBHBIA M TYNOYIOJIBHBIM TPEYTOJIBHUKHU. Teopema o
COOTHOILIECHMUSX MEXAY CTOPOHAMM UM yIJIaMM TpeyronbHuka. llpusHax
paBHOOEPEHHOTO TpeyroyubHuKa. HepaBeHCTBO TpeyronbHuKka. Pemenue 3agau no
TeMe «COOTHOLIEHUS MEXAY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKAY.

HexoTopble cBOWCTBa IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. Pemenue 3anad Ha
IIPUMEHEHUE  CBOWCTB IIPSAMOYTOJBHOIO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
MIPSAMOYTOJIbHBIX TPEYTOJIBHUKOB. YTOJIKOBBIA OTpa)kaTeib. PelreHue 3agad 1o
teMe:«lIpu3Haky paBeHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOBY.

[leprieHIMKYNSp M HAKIIOHHAA K NMPSAMOW. PaccTosiHME OT TOYKH 1O MPSMOM.
PaccrostHue mexnay mnapajieNbHbIMU NPSIMBIMU. ['€OMeTprueckoe MECTO TOYEK.
Pemenne 3amau no teme: «lleprneHaukynsap U HakIOHHas K npsMou. PaccrosiHue
OT TOYKM 10 npsaMou. PaccrosgHue wmexay NapaiienbHbIMUA —IPSAMBIMID).
[locTpoeHue TpeyroJbHUKA MO TPEM DJIEMEHTaM: NO JIBYM CTOPOHAM H YTIIy
MEXKJy HUMH, IO CTOPOHE W JBYM NPWICKAIMM K HEH yriaMm, Mo TPEM €ro
cTopoHaM. PelreHne 3amad Ha MOCTPOEHUE TPEYrOJBHUKA IO TPEM DJIEMEHTaM.
Pemenne 3anau no reme « [IpsiMOyronpHbIe TPEYroJIbHUKW.

5. IloBTopenue. Pemenue 3axa4y (10 yacos).

I'eomeTpus, 8 kiaacc.
(2 4 B HepeJ10, BCEro 68 4).
1. YerpipéxyroabHuku (14 yacos).

Jlomanas. JlimHa tomanou. MHoroyronsHuk. llepumerp MHOrOyrosibHUKA.
Beimyknbsle MHOroyrosbHukH. CymMma YIJIOB  BBIIYKJIOTO MHOTOYTOJIBHHKA.
YeThIpEXYTroIbHUK. Cymma YIJIOB BBIIIYKJIOTO YETHIPEXYTOJIbHUKA.
[TapayutesiorpamMm u ero csoricrBa. Pemienue 3anad no teme: «IlapamienorpamMm u
ero cpouctBay. llpusHaku mnapamtenorpamma. Teopema ®aneca. Jlenenue
OTpe3Ka Ha n paBHBIX OTpe3KoB. Tpamenus. Bunael Tpanenuii: paBHOOeIpEeHHAs U
npssMoyroipHas. Pemienne 3agau no Tteme: «Tpanmeuwsa. Buael Tpaneuwmi:
paBHOOEpEHHAs U MpsiMoyroibHash». [IpsimoyronbHuK U ero cBoicTBo. [Ipu3Hak
npsiMoyrosnbHuka. PoMO u kBaapaT M ux cBoiicTBa. Pemenuwe 3amay mo Teme:



«PomM0 wm kBajgpaT W ux cBoiicTBa». (OceBas, LEHTpaJibHasT U 3€pKaJibHas
cummeTpun. M3o0pakenne cuMmeTpuuHbiX ¢(uryp. Pemienue 3agau mo Teme:
«HeThIpEXYTOJIbHUKI.

2. Ilmomanp (14 yacoB).

[Imomane wmHOroyroneHuka. IloHsTue IVIOIAAN IUIOCKUX  (uUryp.
OcHoOBHBIE CBOWCTBa IUIONIA/IeH. PaBHOCOCTaBIEHHbIE U PaBHOBENUKUE (UTYPBHI.
[Inomanes kBagpata. [lmomane npsamoyrosnbHuka. Ilnomanes mnapamienorpamma.
Pemienne 3amau  mno Teme: «llnomane mapamnenorpamma».  Ilnomans
TpeyroyibHUKa. Teopema 00 OTHOIIECHUH TUIOIIAJEH TPEYTOJIbHUKOB, UMEIOIIUX 110
paBHOMy yray. Ilnomane Tpaneuuu. Pemenue 3amad mo teme: «llnomanb
tpaneuun». Teopema Iludaropa. Iludarop m ero mkona. Teopema, oOpaTHas
teopeme [Iudaropa. @opmyna ['epona. Pemenue 3amad no treme «Ilmomanasy.

3. IHopoOubIe Tpeyroabuuku (19 yacos).

[IponopuroHasibHbie  OTpe3ku. OrnpegeneHue  MOJAOOHBIX TPEYrOJbHUKOB,
kodpunmeHT nmogodusi. CoOTHOIIEHHWE MEXAY IUIOMAIIMH MOAOOHBIX (DUTyp:
OTHOUIEHHUE IUIONIaied MOAOOHBIX TpPEYroJbHUKOB. CBONCTBO OUCCEKTPUCHI yria
TpeyroyibHUKa. [lepBblii mpU3HaK MoAoOMsl TPeyroJbHUKOB. Pemienue 3amaud mo
teMe: «llepBblii MpU3HAK MOAOOUS TPEYTOJBHUKOBY». BTOpON NMpu3HaK Mmoaodus
TPEYroJIbHUKOB. TpeTnil mpu3Hak Nmoao0usi TpeyroJbHUKOB. PelieHue 3agad mo
TeMe: «TpeTnil mpu3HaK No100Hs TPEYTOIBLHUKOB' .

[Ipumenenne mnomoOUs K JAOKA3aTeNbCTBY TEOPEM M PEIICHUIO 3ajad.
Cpenusass nuHHs TpeyrojibHuka. Pemienne 3agau no teme: «CpenHsisi JIMHUS
TPEYroJbHUKa». [IponopuroHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Pemenne 3amau no teme: «lIpomopuuoHambHBIE OTPE3KM B IIPSMOYTOJIBHOM
TpeyroyibHuKeY. [IpakTrueckue mpuIoKeHus moo0us TPEeyroIbHUKOB: 3aa4i Ha
IIOCTPOCHHUE. [IpakTHueckre  OPUIIOKEHUS  MOAOOUS  TPEYroJbHUKOB:
U3MEpUTEIbHbIE Pab0Thl Ha MecTHOCTH. O mogoOuM MPOU3BOJIBHBIX (QUTYP.
[lonatne o romoreTun. COOTHOIIEHUS MEXKIYy CTOPOHAMM M yIJlaMu
MPSMOYTOJIBHOTO TPEYTOJIbHUKA. CuHyC, KOCUHYC M TaHT€HC OCTPOTO yria
MPSAMOYTOJIBHOTO TPeyroJibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
3HaYCHUSI CUHYCa, KOCMHYCA U TAHTE€HCA JJISI YTJIOB 3()0, 45° 1 60°. Perenue 3a1au
0 TeME: «3HAYEHHS CUHYCA, KOCUHYCa U TAHT€HCa JJIsl YTJIOB 300, 45° 1 60%.

5. OxpyxHOCTBb (15 yacoB).

B3auMHoe pacnionokeHue npsMor U OKpyKHOCTH. CeKkyIuasi OKPYHOCTH.
CBoiicTBo cekymieil. KacaTenpbHas K OKpYXHOCTH U €€ CBOWCTBO. OTpe3ku
KacaTelIbHbIX, IPOBEAEHHBIE W3 OJHOM TOYKM, M UX cBoucTBa. [Ipu3Hak
KacaTeabHOM. Pemenue 3a1a4 Ha TOCTPOCHUE KaCaTEIbHOM.

Hentpanbubiii yron. I'pamycHass mepa Ayru okpykHOCTH. COOTBETCTBHUE
MEXKy BEIMYMHOMN LIEHTPAIBHOIO YyIJla U JJIMHOM IYI'M OKPY>KHOCTH. BrimcaHHbIN
yroji. Teopema o BrnucanHom yrie. (Bennunna BrnucanHoro yria). COOTBETCTBUE
MEXKYy BEJIUYMHOW BIIMCAHHOIO yIila U JUIMHOM Ayru. TeopeMa O NMpOU3BEACHUU
OTPE3KOB MEPECEKAOIIUXCS XOP.

CaoiictBa OuccekTpuchl yria. CepeaMHHBIA NEPHEHAUKYISAP K OTPE3KY.
CBoiICTBa CEpEIMHHOrO NEPIEHIUKYJIApa K OTpe3Ky. Teopema O mepeceyeHUuun
BBICOT TPEYTOJIbHUKA. 3aMEYaTEIbHbIE TOUKH TPEYTOJIbHUKA.

OnucanHple  MHOTOYTrOJbHUKH. BrincanHas  OkpykHOCTb. OKpYKHOCTb,
BIMCAHHAs B TPEYTrOJIbHUK. Onucannpiii  4yetblpéxyronbHuk. Ddopmyna,



BBIPAXKAIOIIAsl IUIOWIAAb TPEYrOJIbHUKA, 4epe3 NEPUMETP W pPaanyC BIUCAHHOU
OKpPYXHOCTH.  BrnucanHele = MHOroyrojbHUKW. OnucaHHas  OKPY’KHOCTb.
OKpy>KHOCTb, ONKUCAHHASI OKOJIO TPEYrOJIbHUKA. BIMCaHHBIN YEThIPEXYTOJIbHHUK.
Pemenue 3ama4 no teme: «OKpy>KHOCTBY.
6. IoBTOopenue. Pemenue 3a1a4 (6 yacos).
I'eomerpus, 9 kiacc.
(2 4 B HepeJ1r0, BCEro 68 ).

1. BexTopsl (9 yacoB).

[Toustue BekTopa. [nuua (Moaynb) BekTopa. KoilmmHeapHble BEKTOPHI.
PaBeHCTBO BEKTOPOB.

OTkiagpiBaHUE BEKTOpA OT JaHHOM TOYKH. CyMMa JBYX BEKTOPOB. 3aKOHBI
cloXeHus1 BeKTopoB. [IpaBuio napamnenorpamma. Cymma HECKOJIBKUX BEKTOPOB.
Brruntanue BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4ucio. lIpumeHeHne BEKTOPOB K
peuienuto 3anad. CpeHsis JIMHMS TPallelnu.

2. MeTtoa xoopaunart (10 yacos).

Pa3noxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaTbl
BeKkTOpa. CBsA3b MEX]y KOOpAMHATAMU BEKTOpAa M KOOPJAWHATaMH €ro Hadaja 1
KoHua. IIpocreimme 3amadyn B KOOpAMHATAX: KOOPAMHATHI CEPEAUHBI OTPE3Ka,
BBIUMCJICHHE JUIMHBI BEKTOPA 10 €ro KOOpAUHATaM, (JOpMyJia pacCTOSHUS MEXIY
JBYMSI TOYKaMH IJIOCKOCTH.

YpaBHEHHE JIMHUM HA IUIOCKOCTH. YPABHEHHE OKPYKHOCTH. YPABHEHHE
IpsIMO, yrJIOBOM KO3(DPUIMEHT MpPSIMOW, YCJIOBHE MNapaJJICIIbHOCTU MPSMBIX.
B3anMmHOe pacnosiokeHue JBYX OKpYKHOCTeW. Pemenume 3amad mo Tteme:
«Bexrtopel. Metoa koopauHaT.

3. CooTHOUIeHHSI MeXKIAYy CTOPOHAMH M YIJaMHM TpPeyroJbHUKA.
Cxansipaoe npousBeenne BekTopoB (11 yacos).

CHHyC, KOCHHYC, TAaHI€HC, KOTaHI€HC OCTPOro yria HpsMOYTOJIBHOIO
TpeyroiapHuka U yrioB ot 0° go 180°, npuBenenue k octpomy yriy. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. POpMyIIbl, CBA3BIBAIOIIME CHHYC, KOCHHYC,
TAHI'€HC, KOTAHIE€HC OJHOTO M TOro xe yria. @opmyisl npuseneHus. PopMyiibl
JUISL BBIYMCIIEHUS! KOOPJIMHAT TOYKH.

Teopema o miomaau TpeyroiabHuka. (Popmyra, BeIpaXkaromias IUIONIAlb
TPEYroJIbHUKA, Yepe3 JIBE CTOPOHBI M Yrojl MexAy HHUMH). Teopema CHHYCOB.
Teopema kocuHycoB.  Pemenue 3amad 1mo Tteme: «Teopema o Iuiomanu
TpeyroyibHUKa. TeopeMa cuHycoB. Teopema KOCUHYCOBY.

Pemenne TpeyronbHUKOB. (BbIlUMclieHHE SJEMEHTOB  TPEYTrOJIbHUKA).
N3mepurenbHbie paboThI.

Yron wmexnay Bekropamu. Omnepauuyd HaJ ~ BEKTOpaMU:  CKAJSIPHOE
IIPOU3BEECHUE BEKTOPOB.

CkanspHoe mnpousBeaeHHMe B koopauHarax. (CBOWCTBa  CKaJISIPHOTO
IIPOU3BEAECHUS B KoopJauHartax. Pemenue 3anad no teme: « COOTHOLIEHUS MEXIY
CTOPOHAMH M YIJIAMH TpeyroiabHUKA. CKaIsIpHOE TPOU3BEAECHUE BEKTOPOBY.

4. InuHa OKPYKHOCTH U IJI0maab Kpyra (12 yacos).

[IpaBunbHBII ~ MHOrOyrojdpHuK. OINHCAaHHAs  OKPY>KHOCTb  IPaBUIIBHOIO
MHOTI'OYT'OJIbHUKA.
BnucanHast OKpYKHOCTh HPaBUJIBHOTO MHOIOYTOJIbHUKA. POpMynbl IS



BBIYMCIICHHS TUIOIIAIA MPABUIBHOIO MHOTOYTOJIbHUKA, €r0 CTOPOHBI M paanyca
BIIMCAaHHOM OKPYKHOCTH. [loCTpoeHME NpaBUIBHBIX MHOIOYI'OJIBHUKOB. JlnnHa
OKPYXHOCTH M JyiMHa ayru. Yucio r (mm). Mcropus uncia n. Pemenue 3agau mno
TeMe: «JlmmHa okpyx)HOCTHM W JymHAa Ayrd. Ywucmo m (mm)». [lnomane kpyra.
KBagparypa kpyra. Cekrtop, cerment. Ilnomaaes kpyroeoro cekropa. Ilnomans
KpyroBOro cerMeHra. Pemenune 3agad o teme: «/liimHa OKpY»KHOCTH M IUIOIIAb
KpyTa».
5. IBm:xenus (8 gacos).

OTto6pakeHue mockocTH Ha ceds. OceBast M HeHTpaidbHas cummeTpun. [lonstue
nBwkenus. Hanoxenus u  paswxkenus. IlapautensHbeii nepenoc. IloBopor.
Pemenue 3amay no teme: «llapajensHblid IEPEHOC U TOBOPOT»

Pemenne 3amau o teme: «JIBUKEHUNY.
6. HauanbHble cBeleHUs U3 cTepeoMeTpuu. 9 yacos

[Ipenmer crepeomerpun. Ilpumepsr ceyenunii. Muororpanuuku. I[IpaBuiibHBIE
MHororpaHHuku. Ilpusma. Ilapamnenenunen. OOvéM Tena. Enuuunbel oObéMa.
CpoiicTBa  mpsMOYrosibHOro  mnapamwienenunena. OO0beM  NPSIMOYTrOJIBHOTO
napawienenunena. I[lupamuma. OoveM nupamuasl. [umuuap. O0bEM HuIMHApA.
Konyc. O6néM konyca. [Ipumepsl pa3BepToK.

Cdepa u map. O0béM mapa. O6 akcuoMax reOMETPUH.
7. IloBTropenue. Pemenue 3agau. 9 yacos



