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1. TlosicuurennHas 3anucKa

PaGouass mporpamMmma 1o TeoMeTpuu s 7-9 KIIacCOB COCTaBlieHa Ha OCHOBE
OyHIaMEHTAIBHOTO si/Ipa coJiepaHus odmiero oopazoBanus, OenepaibHOTO TOCYJapPCTBEHHOTO
00pa30BaTeNLHOrO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUs W TpeOOBaHUU K pe3ysibTaTam
OCBOEHHUSI OCHOBHOHM 00111€00pa30BaTeIbHOM MpOorpaMMbl OCHOBHOTO 001ero oopazoBaHusi, a
Takke pabodeil mporpaMMbl U3YYCHUS Kypca reoMeTpuu 7-9 KilaccoB mpu paboTe Mo y4eOHUKY
«I"eomeTtpus, 7-9 knacc», aBropoB JI.C. Artanacsan, B.®. byry3os, C.b. Kagomiies. B Heli Takxke
VUUTBHIBAIOTCS OCHOBHBIC HIEW U TMOnoxeHus [Iporpammbl pa3BuTuss U (GOPMUPOBAHUS
YHHUBEpPCAIbHBIX Y4YEOHBIX JEHCTBHI [Uisi OCHOBHOrO oOmiero oOpaszoBanusa. IIporpamma
pa3pabotaHa Ha ocHOBe [Iporpammbl 001Ie00pa3oBaTeNbHBIX yupekaeHui ['eomerpus 7-9 /
T.A. BypmucrpoBa — 2-¢ uznanue, nopadoranHoe M.: [Ipocsemenne, 2014.

OBnazneHue o0y4yaroUMMUC] CUCTEMOIM N'€OMETPUUECKUX 3HAHUN U YMEHUI
HEOOXOUMO B [TOBCEIHEBHOM KU3HU, JUISI U3YUCHHSI CMEKHBIX JUCLUUIUIMH U MPOJOJIKEHUS
o0OpazoBaHusl.

[IpakTuueckas 3HAUUMOCTh HIKOJBHOTO Kypca TeOMeTpur OOyCIIOBJIEHA TEM, YTO €ro
O0BEKTOM  SIBJIIFOTCSI  MPOCTPAHCTBEHHBIE  (POPMBI M KOJWYECTBEHHBIE  OTHOIICHUS
NEeNCTBUTENBHOTO MHpa. ['eomeTpryeckast MOAroToBKa HE0OX0uMa J1Jisi HOHUMAaHUS IPUHIIUIIOB
YCTPOMCTBA M HUCIOJIb30BAaHUS COBPEMEHHOW TEXHHKH, BOCHPHATHS HAYYHBIX U TEXHUYECKUX
NOHATHM u wuAed. MaremaTuka SIBIS€TCS $3bIKOM Hayku U TexHHKH. C e€ MoMOIIbIo
MOJICIIUPYIOTCSL U U3YYAIOTCS SIBICHUS U MPOIECCHI, MPOUCXOISANINE B IPUPOJIE.

l'eomeTpus sBisieTcs OJHUM U3 OIOPHBIX MPEAMETOB OCHOBHOW IIKOJBI: OHA
obecrieunBaeT U3y4eHHE APYTUX TUCHUILIUH. B mepByro ouepenb 3TO OTHOCHTCS K MpeaMeTam
€CTECTBEHHO-HAYYHOI'O IMKJa, B YaCTHOCTU K (u3uke. Pa3BuThe JIOTMYECKOTO MBINIICHHUS
oOydaromuMucss 0Opu  OOy4EeHHH T'€OMETPUM  CIIOCOOCTBYET  YCBOEHHUIO  IPEIMETOB
ryMaHUTapHOro uukia. [IpakTuueckne ymeHHsT M HaBBIKM TE€OMETPHUYECKOrO XapakTepa
HEOOXOIUMBI JUIS TPYAOBOH JACSITEILHOCTH U MPOPECCHOHATBHON TOITOTOBKY IIKOJIEHUKOB.

PasButie y o0OydarmMXcsi TPaBUIBHBIX MPEJICTaBICHUM O CYIIHOCTH H
MPOUCXOXKICHUH TEOMETPUUECKUX aOCTpaKIUi, COOTHOUIEHWH PEATbHOTO0 W UACAIBHOIO,
XapakTepe OTPaKEHUSI MaTeMaTUYeCKOW HAYKOH SIBJICHUN U MPOLIECCOB PEATIbHOTO MHpPA, MECTE
TEOMETPUU B CUCTEME HAYK U POJIM MAaTEMAaTUUYECKOTO MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B
MPAaKTHUKE CIOCOOCTBYeT (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalllUXCS, a TaKkKe
(GOpPMHUPOBAHUIO KAYECTB MBINUJICHUS, HEOOXOIMMBIX [UIS aJanTallid B COBPEMEHHOM
UH(POPMALIMOHHOM O0ILIEeCTBE.

TpeOyst 0T 00yJaroNUXCsi YMCTBEHHBIX M BOJIEBBIX YCHIIHMM, KOHIICHTPAIIUM BHUMAHHS,
AKTUBHOCTH Pa3BUTOTO BOOOPaKEHUS, T€OMETPUs pPa3BUBAET HPABCTBEHHBIE UEPTHI JIMYHOCTHU
(HACTOWYMBOCTh,  IIEJIEYCTPEMIIEHHOCTb, TBOPYECKYIO aKTUBHOCTh, CaMOCTOSITEIHHOCT,
OTBETCTBEHHOCTh, TPYAOIIOOHE, MUCHMUILUIUHY U KPUTUYHOCTH MBIIUICHUS) UM YMEHHE
apryMEHTHPOBAHHO OTCTaMBaTh CBOM B3IVISIIBI M YOKIEHHUS, a TaK)Ke CITOCOOHOCTh MPUHUMATH
CaMOCTOSITEIIbHbIE PEILICHHUS.

['eomeTpusi CyIIECTBEHHO pACHIMPSET KpPyro3op OOYyYaroIIMXCs, 3HAKOMS HX C
WHIYKIIMEH W JeAyKiued, o0o0meHneM U KOHKpETH3allhel, aHalu30M U CHHTE30M,
Knaccupukamer W cucTeMartusanued, alOcTparupoBaHueM, — aHalorued.  AKTHUBHOE
MCIIOJIb30BAaHUE 3a/1a4y Ha BCEX ATamnax y4eOHOTro Ipoliecca pa3BUBAET TBOPUECKHE CIIOCOOHOCTH
IIKOJIbHUKOB.

[Ipu oOyuenun reomeTpun HOPMUPYIOTCS YMEHHUS M HABBIKM YMCTBEHHOTO Tpyaa —
TUTAHUPOBAHKUE CBOEH pabOThI, TMOUCK PAIMOHAIBHBIX MyTell €€ BBIMOIHEHUS, KPUTHYECKAas
OIlCHKAa pe3yJbTaToB. B mporecce 0O0ydeHHMs] TE€OMETPUU IIKOJBHHKH JIOJDKHBI HAYIUTHCS
U3NIaraTb CBOM MBICITH SICHO M HCYEPIBIBAIONIE, JIAKOHUYHO M EMKO, MPUOOPECTH HaBBIKU
4€TKOT0, aKKyPaTHOTO U TPAMOTHOTO BHITIOJIHEHHSI MATEMAaTHIECKUX 3aITUCEH.

Baxneiiiield 3agaueil MIKOJIBHOTO Kypca T€OMETPUU SIBIIAETCS Pa3BUTHE JIOTHYECKOTO
MbIuieHus oOy4daroruxcs. CaMmu 0OBEKTHI TEOMETPHUECKUX YMO3AKIIOUEHUNW W TPHHITHIC B
TEOMETPUHM TpaBWiIa WX KOHCTPYHPOBAHHUS CHOCOOCTBYIOT (OPMHUPOBAHHIO  yMEHUH
000CHOBBIBATh M JIOKa3bIBaTh CYKJICHHS, MPUBOAUTh UETKHE ONPENEICHUs, Pa3BUBAIOT
JIOTUYECKYI0 MHTYHUIMIO, KPATKO U HArJsiTHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX IMOCTPOCHUM U
ydar uX MPUMEHEHHI0. TeM caMbIM TreoMeTpHsl 3aHMMaeT BeAyllee MeCTO B (pOpMHUpPOBAHUHU



HayYHO-TEOPETUYECKOIO0 MBILIUIEHNUS IIKOJBbHUKOB. PackpbiBas BHYTPEHHIOIO T'apMOHMIO
MaTeMaTHKH, (OpMUPYsI NMOHMMAaHHE KpPacoThl M M3ALIECTBA MAaTEMAaTHYECKHX PpacCyXICHHMH,
CHOCOOCTBYSl BOCIIPUATHIO TEOMETPUUYECKUX (POPM, YCBOCHUIO MOHATUS CUMMETPUH, T€OMETPHS
BHOCUT 3HAUUTENbHBIA BKJIAJ B OSCTETUYECKOE BOCHHUTaHUE oOydaroummxcs. EE wusydeHue
pa3BUBAaeT BOOOpaKEHME ILIKOJIbHUKOB, CYIIECTBEHHO oO0Ooramaer W pa3BUBaeT HX
IIPOCTPAHCTBEHHBIE NTPEICTABICHUS.

2. O01mas xapakTepucTHKa NpeAMeTa y4eOHOro npeamera

B kypce ycnoBHO MOXHO BBIIACIUTH CIIEIYIOIINE coAepxaTenbHble MuHuu: «Harnsnnas
reomerpusi»y, «leomerpuueckue Gurypel», «/3MepeHHEe TEOMETPHUECKUX  BEIUYHHY,
«Koopnunater», «Bekrope», «Jloruka u MHOXecTBa», «l['eoMeTpuss B HCTOPHUYECKOM
Pa3BUTHI.

Martepuan, otHocsmuiics k auHuM «HarnsnHas reomeTpus» (3J€MEHTHI HAIJISIHOM
CTEPEOMETPUH) CIIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX IMPEICTABICHUI 00yJaromuxcs B
pamMKax U3y4eHHsl INIAHUMETPHUH.

Conepxanne pazznenoB «l'eomerpuueckue ¢urypb» u «3MepeHne reoMeTpuyecKux
BEJIMYMH» HAIleJICHO Ha IOJy4eHHE KOHKPETHBIX 3HAaHUH O TeoMeTpuieckoil Qurype kak
BOKHEUIIIEH MaTEeMaTUYECKOM MOJIETU JJisi ONMHMCAHMS OKpyKarouiero mupa. CuctemMaTuyeckoe
M3Y4YEeHHE CBOWMCTB T€OMETPUUYECKUX (UTYyp TMO3BOJUT Pa3BUTh JIOTMYECKOE MBIIUICHHE U
[OKa3aTh IPUMEHEHHWE JTHX CBOICTB MpU pPELIEHUH 3aJa4  BBIYUCIUTEIBHOTO U
KOHCTPYKTHUBHOTO XapakTepa, a TAK)Ke MPaKTHUECKUX.

Marepuain, OTHOCALIUICS K conepkKaTesbHbIM JIMHUAAM «KoopaunaTtel» n «BEeKTOpbI», B
3HAYUTENIbHOI CTeleHu HecET B cebe MEeXMpEeAMETHbIE 3HAHUS, KOTOPbIE HAXOAT MPUMEHEHUE
KaK B pa3JIMYHbIX MaTEMaTUUYECKUX AUCLHUIUIMHAX, TAK U B CMEXHBIX IIPEAMETaX.

OcoOenHocthi0 JUHUM «JlorMKa M MHOXKECTBa» SIBISIETCS TO, YTO IPEACTABICHHBIN
3/1eCh MaTepuall MPEeUMYILIECTBEHHO U3Y4aeTCsl P PACCMOTPEHUHU Pa3IMYHbIX BOIIPOCOB Kypca.
CooTBeTCTBYIOUIMII MaTepuan HaleleH Ha MaTeMaTUYecKOoe pa3BUTHE OO0yYaroIuxcs,
(GopMHUpPOBAaHNE y HUX YMEHMSI TOUHO, CKATO U SICHO M3JaraTh MbICIM B YCTHOM M NMHUCbMEHHOU
peun.

Jluaus «'eoMeTpusi B UCTOPHUECKOM Pa3BUTHH» TpeAHa3HaueHa Uit (OPMHPOBAHUS
NPEJICTAaBICHU O TeOMETPUM KaK YacTh YeIOBEUECKOW KYNIbTYphl, Ui OOIIEro pa3BUTHS
HIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPUUECKOM cpeibl 00yueHusl.

Onucanue MecTa nmpeaMera reoMeTpuu 7-9 kiace B yueOHOM I1aHe.

Ha myuenne npenmera no mporpamme <« Iporpammbl 00111€00pa30BaTENbHBIX YUPEIKICHUN
I'eometpus 7-9 / T.A. BypmuctpoBa — M.: IIpocsemenue, 2014» B 7 Kiacce oTBoMTCS 2 Yaca B
HEZIET0, UTOTO 68 YacoB 3a y4eOHBIN TojI, B 8 KJTacce OTBOMTCS 2 yaca B HEINIO, UTOTO 68 4acoB 3a
yueOHbIH Toa, B 9 Ki1acce 1o yueOHOMY IUIaHy IIKOJIBI 2 yaca B HE/EN0, BCero 68 4acoB B Tof,
Bcero 204 ypoka.

4. JInuHOCTHBIE, MeTaNpeAMeTHbIE M NIPeJAMeTHbIE Pe3yJIbTaThl 0CBOCHUS NpeaMeTa
reomerpuu 7-9 kiacc

[Tporpamma obecnieunBaeT JAOCTHIKEHHE CIEIYIOIIUX Pe3yJbTaTOB OCBOSHHS 00pa30BaTEIbHOM
MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS:

JUYHOCMHbLE:

1) dopmupoBaHuE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
00ydJaronuxcsi K CaMOpPa3BUTHIO M CaMOOOPA30BaHHMIO Ha OCHOBE MOTHBAIMHM K OOYyYEHUIO U
MO3HAHUIO, BHIOOPY HaibHeiero oopa3oBanusi Ha 0a3e OPUEHTUPOBKH B MHUpe Tpodeccuii u
npo(ecCHOHANBHBIX  MPEANOYTEHHIH, OCO3HAaHHOMY  IIOCTPOECHUIO VHIMBH1yaJIbHOU
00pa30oBaTeNbHON TPACKTOPUH C YIETOM YCTOMUYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

2) ¢opMHpOBaHWE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

3) dbopmupoBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHWHW M COTPYIHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIMMH U MJIQAIIUMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
WCCIICIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BHJAX JICATCILHOCTH;



4) yMeHHe SICHO, TOYHO, TPAaMOTHO H3JaraTb CBOM MBICIM B YCTHOM WU MHCHBMEHHOH peuu,
MOHMMATh CMBICI MIOCTaBJICHHOM 3aJa4uu, BBICTPaUBaTh apryMEHTALUIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEDHI;

5) KpUTUYHOCTH MBIIIJICHHS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHbIE BBICKA3bIBAHUS,
OTJINYATh TUIOTE3Y OT (PaKTa;

6) KpeaTHuBHOCTh MBILIUICHUS, WHUIMATUBY, HAXOAYUBOCTb, AKTUBHOCTh IPU pPELICHUH
FeOMETPUUYECKHX 3a/1a4;

7) yMeHHE KOHTPOJIUPOBATH MPOLIECC U Pe3yNbTaT yueOHOU MaTeMaTUYECKOM 1eATeIbHOCTH;

8) croCOOHOCTH K AMOIMOHAILHOMY BOCIIPHATHIO MAaTEMaTHYECKHX O0OBEKTOB, 3a/1a4, PEIICHUH,
pacCyxIeHUi;

Memanpeomemuule:

1) yMmeHHe CaMOCTOATENbHO IUJIAHUPOBATh AalbTEPHATUBHBIE TMYTH JOCTHIKEHHS IIeJieH,
OCO3HAHHO BBIOMpATh HanOoJee 3PPEeKTUBHBIC CTIOCOOBI PElICHUs YUYEOHBIX U MO3HABATEIBHBIX
3ajady;

2) yMEHHE OCYIIECTBIATh KOHTPOJb MO PE3yNbTaTy W MO crocoOy ACWCTBUS Ha ypPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

3) yMeHHE aJeKBAaTHO OIICHHBATh NPABHJILHOCTh WM OIMUOOYHOCTH BBITIOJHEHUS YYeOHOM
3a1aun, e€ 0ObEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PelleHus;

4) OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMH JEHCTBUSIMH OIPEACIICHUs] TMOHATUH, 0000IIeHuUs,
YCTaHOBJICHHS aHAJIOTUH, KiIaccu(UKaIMi HA OCHOBE CaMOCTOSITEIILHOIO BbIOOpa OCHOBAaHUU U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHIOBBIX CBS3CH;

5) yMeHHue yCTaHaBIMBaTh MPUYNHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKIEHUE,
YMO3aKJIIOUeHHEe (MHYKTUBHOE, ACAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHue co3/1aBaTh, NPUMEHATh W MPEOOpPA3OBHIBATH 3HAKOBO-CHUMBOJIMYECKHE CpPEJICTBA,
MOJICIIA U CXEMBI JIJISl PEIICHUs YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4;

7) yMeHUE OpraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSITENLHOCTD C YUUTEIEM
U CBEPCTHUKAMU: OIPEACIATH IENH, paclpeieiaTh (YHKIMH W POJH YYaCTHHKOB, OOIIHE
crocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HaXOAWTh OOIlee pelleHue U pa3peuiaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMSI TO3WIMA W yd4€Ta HHTEPECOB; CIyIaTh MapTHEPA;
dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

8) dbopmupoBaHue U pa3BUTHE YUEOHOM U OOIIENOIb30BATEIBCKON KOMIETEHTHOCTH B 00JIacTH
UCIONIb30BaHUsl HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-kommnereHTHOCTH);
9) popMupoBanue rnepBOHAYAIBHBIX MPEACTABICHUI 00 HAESIX U O METOJIaX MaTEMaTHUKH KaK 00
YHUBEPCAIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHNUS SABJICHHI U MPOIECCOB;
10) ymeHue BHIETh MAaTEeMaTHYECKYIO 33/1ady B KOHTEKCTE MPOOJIEMHON CUTYyalluu B JIPYTHX
JTUCITUIIINHAX, B OKPYKAIOIIEH KU3HU;

11) yMeHHre HaxOAWTh B PA3IMYHBIX MCTOYHHUKAX HMH(OpPMAIKIO, HEOOXOAUMYIO NJIsi PEIICHUS
MaTeMaTHUYeCKUX MPOoOIeM, W TPEJICTaBIsITh €€ B MOHATHOM (opme; MpUHUMAThH pEIIeHUE B
YCIIOBUSIX HEMOJHON U N30bITOYHON, TOUHOW U BEPOSTHOCTHOM MH(pOpMaIu;

12) yMeHue MOHMMATh W HWCIOIB30BAaTh MaTEeMAaTHUUYECKHE CPEICTBA HATISIHOCTH (PUCYHKH,
YEPTEKU, CXEMBI U JIP.) IS WILTIOCTPALMU, HHTEPIPETALNH, apTyMEHTAIINH,

13) yMmeHue BBIABUTATh TUTIOTE3BI IPU PEIICHUN Y4EOHBIX 3a/1a4 U MOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKHU;

14) yMmeHHMe NpPUMEHATh HHAYKTHBHBIE U JEAyKTHBHBIC CIIOCOOBI PACCYKIEHUH, BUIETbH
pa3IMYHbIE CTPATETHH PEIICHUS 3aad.

5.Conepxkanue npeamera reomerpun 7-9 Kiacc.
I'eomerpnueckue Gpurypsl
@Durypsl B reoMeTpHU U B OKPY:KaloleM MUupe
['eomerpuueckass ¢urypa. DopmMupoBaHue TMPEICTAaBICHUI O METaNpeAMETHOM TOHSITUU
«purypay.
Touka, nUHUS, OTPE3OK, HpsiMasi, JTyd, JIOMaHas, MJIOCKOCTh, Yroj, OMCCEKTpHca yria u ee
CBOICTBa, BUJIbI YTJIOB, MHOT'OYTOJIbHUKH, KPYT.
OceBas cummeTpus reomeTpudeckux ¢uryp. LleHTpanbHas ciMMeTpHs TeOMETPUIECKHUX (QUTYD.
MHOroyroJibHuUKu



MHOroyroiapHHK, €ro 3JIEMEHTBI U €ro CBOMCTBA. Pacro3HaBaHne HEKOTOPBIX MHOT'OYT'OJIbHUKOB.
BerllyKible 1 HEBBIITYKIIBIE MHOTOYTOJIBHUKH. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

TpeyronbHuku. Beicota, MeauaHa, OHCCEKTpHca, CpeAHsSl JHHHUS TPEYroJbHUKA.
PaBHOOEIpEHHBIN TPEYTrOIHHUK, €0 CBOWCTBA U MPU3HAKH.

PaBHoCcTOpOHHMI ~ TpeyroiabHUK.  IIpAMOYroJIbHBINA,  OCTPOYIOJIBHBIM,  TYIOYI'OJIBHBIN
TpeyroJibHUKU. BHelHue yribl TpeyroiabHuka. HepaBeHCTBO TpeyroyibHUKA.
Yerbipexyroabuuku. [lapamnenorpamm, pomO, MNpsSMOYroJbHUK, KBaapaT, Tpareuus,
paBHOOeApeHHas Tparenus. CBONCTBA U MPU3HAKU MapajuiesiorpaMma, pom0a, mpsMOyroJbHUKA,
KBaJpara.

OKpyXKHOCTB, KPYT

OKpyXHOCTb, KPYT, UX 3JIEMEHThI U CBOMCTBA; IIECHTPAJIbHBIC U BIUCAaHHbIE YTkl KacaTenbHas u
ceKymiasi K OKpPYXHOCTH, HMX CBOWCTBA. BnucaHHble W ONHMCaHHBIE OKPYXHOCTHU JJIA
TPEYTrOJbHUKOB, YETHIPEXYTOJIbHUKOB, ITPABUIIBHBIX MHOTOYTOJIbHUKOB.

I'eomerpuyeckue Gurypsl B mpocTpancTBe (00bEMHBIC TENA)

MHOrorpaHHuK 4 ero 3jeMeHTbl. Ha3BaHUsS MHOTrOrpaHHHMKOB C Pa3HbIM IIOJIO)KEHHEM H
KOJIMYECTBOM rpaHeil. llepBuuHble NpeacTaBieHUs O NMUpaMuUE, Hapajjelenunesae, MpusMe,
cdepe, mape, MIIMHIPE, KOHYCE, UX JJIEMEHTaX U MPOCTCHUIIINX CBOHCTBAX.

OTHomeHust

PaBencTBo puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. IIpr3HaKk paBeHCTBa TPEYTrOJIbHUKOB.

[TapajuienbHOCTB IPSIMBIX

[Ipu3Haku U CBOMCTBA MapalieNbHbIX NPsMBIX. AKCMOMa mnapaienbHocTd EBkianaa. Teopema
Qaneca.

[lepnenaukynspHble TpsIMbIE

IIpsmont yroa. Ilepnenaukyisap k npsmoil. HaknoHnas, mpoexuus.

CepeauHHBIN NEPIEHAUKYISpP K oTpe3Ky. CBOMCTBAa M INPU3HAKU NEPIEHIUKYISIPHOCTH.
ITonoGue

[TponopuronansHble 0Tpe3ku, nogodue guryp. [loqodusie Tpeyronsuuku. [lpusHaku nogoous.
BzaumHoe pacnionoxeHue npsMond U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

W3mepenus 1 BbIUKUCIECHUS

Beanunnbl

[Tonsitue Benuuunel. [{nuna. U3mepenue nnuuel. EnquHuibl n3MepeHus JIMHBL.

Bennuuna yria. ['pagycnas mepa yria.

[TonsTre o TUIOMIATM TUIOCKOM (UTypbl U ee cBoiicTBax. M3mepenue mmomanei. EguHUIIbI
W3MEPEHHUS TUIOLIA/IH.

[IpencraBnenne o6 oOwbeme u ero cBoiicTBax. M3mepenwe oObema. EguHHIBI uM3MepeHUS
00BEMOB.

N3mepennss u BbluucieHus. MHCTpyMEHTBI Uil M3MEPEHHUM W TNOCTPOCHUM; HU3MEpPEHHE U
BBIYHCIICHHUE YTJIOB, JJIMH (PAacCTOSIHU), TUTomIaaen. Tpuronomerpuieckiue GyHKIIUU OCTPOTO
yria B MPSIMOYTOJILHOM TpeyrojbHuKe Tpuronomerpuyeckue GyHKIMH TYIIOTO yria.
BpiunciieHue  3J1€EMEHTOB  TPEYTOJBHUKOB €  HMCIOJB30BAHUEM  TPUTOHOMETPUYECKUX
cooTHOUIEHUH. POopMyIbl IO TPEYroJbHHUKA, MapajijieiorpaMmMa M €ro 4acTHBIX BHJIOB,
GOpMyJIBl ITMHBI OKPYXHOCTH M Tuiomiaau kpyra. CpaBHEHHE WM BBIUMCIEHUE ILIOIAJIEH.
Teopema [Tudaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosinus

Paccrostare Mexay Toukamu. PacctosiHue ot Touku 70 npsiMoid. Pacctosinue mexay purypamu.
I'eomeTpruyeckue nocrpoeHust

['eomeTpuyecKue MOCTPOSHUS ISl WLTIOCTPAIIMUA CBOMCTB T€OMETPUIECKHUX (QUTYD.
WHCTpyMEHTBI I8 TMOCTPOCHUM: LHPKYJb, JUHEHKA, YroidpHHK. [Ipocreiimme mnoctpoeHus
UPKYJIEM W JUHEHKON: MOCTpOeHHE OMCCEKTPHCHI yria, MEPIeHIUKYIsIpa K MpsSIMOi, yria,
paBHOrO JaHHOMY. I[loCcTpoeHHEe TPEYroJIbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YIUIy
MEXJy HUMH, CTOPOHE M JBYM IMpUJICKAIIUM K Hel yriam. JleleHue orpe3ka B JTaHHOM
OTHOULIEHHUH.

I'eomeTpuuyeckue npeodpazoBaHus

IIpeoOpa3oBanus



[Tonsitre mpeoOpazoBanus. [IpeacraBieHue o MeTanpeAMETHOM MOHATHU «IIpeoOpa3oBaHUE).
IToxoOue.

JABuKeHUs

OceBas U LIEHTpaJIbHAsE CHMMETPHS, IOBOPOT U MapajuieIbHbIN EPEHOC.

KomOunanuy ABMKEHUN HA INIOCKOCTH U UX CBOMCTBA.

BekTopbl M KOOPpAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, NEUCTBUS HaJ BEKTOPAMHU, HCIIOIH30BAaHUE BEKTOPOB B (hM3HKE, Pa3I0KECHUE
BEKTOpPa Ha COCTABIIAIOLINE, CKATSIPHOE IPOU3BEACHUE.

Koopaunartsi

OcCHOBHBIE TOHATHS, KOOPJUHATHI BEKTOPA, PACCTOSIHUE MEXKTY TOUKAMHU.

Koopaunatel cepennHbl oTpe3Ka. Y paBHeHUs Guryp.

[IpruMmeHeHne BEKTOPOB M KOOPAMHAT ISl PELIEHUS IMPOCTEUIINX F€OMETPUUYECKUX 3a]1ay.

6.T36.1mua TEMATHIECCKOI0 pacnpeacjceHuss KoJauvdecrea 4acoB

7 xaacc

Paznen Tema Paboyasi nporpamma
| I'naa I. HauanbHble TEOMETPUYECKUE CBEJICHUS 10
1 I'nmaa II. TpeyronpHuku 17
11 I'masa I11. [lapayutenbHbIe psiMbIE 13
v I'naBa IV. CooTHOIIEHHS] MEXAY CTOPOHAMU U YIJIaMU 18

TpeyrojabHUKa

\V/ IToBTopenue. Pemenue 3anau 10
HTtoro 68




7 KkJaacce

Pazgen | Tema, o0CHOBHOE cO/lep:KaHHe PaGouasn | Xapakrepucruka OCHOBHBIX
1o TeMam nporpamMmMa | BUJOB JIeAITeJIbHOCTH y4eHUKA (Ha
YPOBHE Y4eOHBIX J1eiicTBH)
1. I'nasa I. HayanbHble 10
reoMeTpuyecKmne cBeJeHus OOBSCHATH, YTO TaKoe OTPE3OK,
ay4,  yroia, Kakue  urypsl
1. Ilpamasa u ompesox. Ha3bIBAIOTCS paBHBIMHU, KaK
Jhyu u yeon CPaBHHMBAIOTCS U  U3MEPSIOTCSA
2. Cpasnenue ompeskos u OTpPE3KH U YIJIBl, YTO TaKOE Ipaayc
yenos U rpaaycHas Mepa yria, Kakod yroi
3. HUzmepenue ompeskos. Ha3bIBACTCSI  MPSIMBIM,  TYIIBIM,
Hzmepenue y2nog OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
4. Ilepnenouxynsapuvie cepeAMHa OTpe3Ka M OHCCeKTpHca
npsamvle yria, Kakhe YIJIbl Ha3bIBAIOTCA
CMEXHBIMHU " KaKue
BEPTUKAIbHBIMU; POPMYIUPOBATH U
00OCHOBBIBATH  yTBEPXKIEHUA O
CBOICTBax CMEKHBIX u
BEPTHKAIBHBIX YIJIOB;, OOBSICHSITH,
Kakue psIMbIe HA3bIBAIOTCS
MePIEHANKYJISIPHBIMU;
dbopmynupoBatb U 0OOCHOBHIBAThH
YTBEP)KJICHHE O CBOMCTBE JBYX
NPSIMBIX,  MEPHNEHIUKYISIPHBIX K
TpETheii; n300paxarb u
pacrno3HaBaTh yYKa3aHHBIC
npocteiiimue GUrypsl Ha 4eprexax;
pemiath 3a/1auu, CBSI3aHHBIE C STUMHU
npocTeimumMu Gurypamu
2. I'nasa II. TpeyronbHuku 17

2.1 Ilpu3naxu pasencmea
mpeyzonbHuKo8

1. Ilepewiii, smopoii u
mpemui NPU3HaK
paeencmea
Mpey2onrbHUKO8
2. Meouanuwt,
Ouccekmpucol u 8blcomol
mpey2onbHuUKa

OOBACHATD, Kakas ¢burypa
Ha3bIBAETCSI TPEYTOJIBHUKOM, YTO
TaKo€ BEPILUUHBI, CTOPOHBI, YIJIbI U

NEPUMETP TpPEYTOJIbHHUKA, KaKou
TPEYTrOJIbHUK Ha3bIBaeTCS
paBHOOEIPEHHBIM u KaKou
PaBHOCTOPOHHUM, KaKue
TPEYrOJIbHUKU Ha3bIBAIOTCS
PaBHBIMU; n300paxarb u
pacrno3HaBaTh Ha gepTexax

TPEYrOJbHUKH W HX DJIEMEHTHI;
dbopMynupoBaTb M  JIOKa3bIBaTh
TEOpEMBbl O TMPHU3HAKAX PABEHCTBA
TPEYTOJIbHUKOB; OOBSACHATH, UTO
Ha3BIBACTCS MEPIEHAUKYISPOM,
MPOBEIEHHBIM M3 JAHHOM TOYKU K
JTAHHOW MpsiIMOii; (popMynHpoBaTh U

JIOKa3bIBaTh TEOpEMY 0
NEePIEeHIUKYIIApe K MPSIMOM;
OOBSICHSTB, KaKue OTPE3KH




2.2.  Pewenue 3adau
1. Pewenue 3a0ay Ha
nocmpoetue
2. Pewenue 3a0au na
npumMeHenue NPU3HAKO8
pasencmaa
Mpey2oibHUKO8

Ha3bIBAIOTCA MEIHUaHOM,
OMCCEKTPHUCOM " BBICOTOM
TpPEeYrojabHUKa; (OPMYyTUPOBATH H
JIOKa3bIBaTh TEOPEMBI O CBOWMCTBaX
PaBHOOEIPEHHOTO  TPEYrOJbHHKA,
pemath  3ajgadd, CBS3aHHBIE C
MpU3HAKAMU paBeHCTBa
TPEYroJIbHUKOB ¥ CBOMCTBaMH
PaBHOOEIPEHHOTO  TPEYrOJbHHKA,
dbopmynupoBaTth oTpeieieHre
OKPYKHOCTH; OOBSACHSTH, UTO TaKOE
LEHTP, Paguyc, Xopjaa U IHaMeTp
OKpPY)KHOCTH; pelIaTh MpPOCTEUIINe
3aJ]auu Ha MOCTPOCHUE (ITOCTPOCHHE
yria, paBHOTO JTaHHOMY,
MOCTPOCHHE OUCCEKTPUCHI  yTJIa,
MOCTPOCHHE  TEePHEHIMKYISPHBIX
NpPSMBIX, TIOCTPOCHUE CEPEIUHBI
OTpe3Ka) u OoJiee CIOKHBIC 3aa4H,
UCTIOJIB3YIONINE yKa3aHHbIE
MPOCTEUIINE; CONOCTABIIATh
MIOJTYYCHHBINH PE3yJIbTAT C YCIOBUEM
3aJ]auu; aHAJTM3UPOBATh BOZMOKHBIC
ciydau

I'nasa III. ITapanseabHbie
npsiMbie
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3.1 Ilpusnaxu
napanienbHoCmu RPAMbIX
1. Ilpuznaxu napanneirvHocmu
NPSAMBIX O8YX NPIMBIX
2. Axcuoma napannenvnocmu
nPSAMbIX

®opMyIIHpOBaTH omnpezeieHue
MapauIeIbHBIX MPSMBIX; OOBACHATH
C IOMOIIBIO PUCYHKA, KAKUE YIJIBI,
oOpa3oBaHHBIE MIpH TEpECEUYCHUU
JIBYX IIPSAMBIX CeKylIeH,
Ha3bIBAIOTCS HAKPECT JICXKAIKUMH,
KaKHe OJHOCTOPOHHHUMHM M KaKHe
COOTBETCTBEHHBIMU;

dbopMynupoBaTb M JI0Ka3bIBaTh
TEOPEMBI, BBIPAXKAIOIINE INPU3HAKU
NapajuleIbHOCTU  JIBYX  NPSMBIX;
OOBSICHATh, YTO TAaKO€ AaKCHOMBI
reOMEeTpUHU U KaKue aKCHOMBI yKe
HCIIOJIb30BAJINCh paHee;
dbopmynupoBaTh aKCHUOMY
MapajuieIbHbIX NMPSMBIX U BBIBOJUTH
ciencTBus U3 He€; GopMyIupOBaTh
U JIOKa3blBaTb  TEOPEMBI O
CBOICTBaxX MapajuleNbHbIX MPSIMBbIX,
oOpaTHble TeOpeMaM O MpH3HaKaX
MapaJUIEIbHOCTH,  CBSI3aHHBIX  C
HaKpecT JeXKaIUMH,
COOTBETCTBEHHBIMU u
OJIHOCTOPOHHUMHU YIJIaMH, B CBSI3H C
3TUM  OOBSCHATH, UYTO  TaKoe
YCIIOBUE M 3aKIIOUEHHE TEOPEMBI,
Kakas TeopeMa Ha3bIBAECTCS
00paTHOM MO OTHOIICHHUIO K JaHHOU
TeopeMe;  OOBSICHATh, B  UYEM




3.2. Pewenue 3aoau

3aKJIFOYAeTCs METO
JOKa3aTeIbCcTBa OT TPOTHBHOTO:
dopmynupoBaTh M JIOKa3bIBaTh
TEOPEMBI 00 yriax c
COOTBETCTBEHHO MapaUICIbHBIMHA U
NEPIEHAUKYISPHBIMA ~ CTOPOHAMHU;
[IPUBOJUTH [IPUMEPBHL
UCTIOJNB30BaHUSI  3TOTO  METOJa;
pemiaTth 3aJadd Ha BbIYHUCICHUC,
JI0Ka3aTelbCTBO M IOCTPOCHHUE,

CBS3aHHBIC C  MapauIeIbHBIMU
PSIMBIMH
I'nasa IV. CooTHOomEeHHsI 18 DopmynupoBarh u JI0Ka3bIBaTh

Me:KI1y CTOPOHAMM U yIJIaMu
TPeyrojbHUKA

4.1 Coomnowenusn mexicoy
CMOpPOHAMU u y2namu
mpeyzonbHuKa

1. Cymma yenos
mpey2obHUKa
2. CoomHouwenus mesxHcoy

CMOPOHAMU U Y2AaAMU
mpey201bHUKa

3. Ilpsimoyeonvnbie
Mpey2onbHUKU

4.2 Pewenue 3a0ay4 na
nocmpoenue
1.Ilocmpoenue
MpeyeoIbHUKA N0 Mpem
o/IeMeHmam
2. Pewenue 3a0au

TEOpPEMY O CyMME YIJIOB TPEyrojbHHKA
n e€ CcHeICcTBHE O BHEUIHEM YIJie
TPEYroJbHHKA, MIPOBOJUTH
KIacCU(HUKAIMIO TPEYTOJIbHUKOB I10
yriaaM; GOpMyIUpoBaTh U OKa3bIBaTh
TEOPEMY O COOTHOLIEHUAX MEXIY
CTOpOHAMH M YIJIaMH TPEYroJbHHKA
(mpsiMmoe m oOpaTHOE yTBEPXKIEHUS) H
CIENCTBUS U3 HEE, TeopeMmy O

HEPaBEHCTBE TPEyTOJIbHUKA;
¢dbopmynupoBartb u JOKa3bIBaTh
TEOPEMBI O CBOMCTBAX MPSMOYIOJIBHBIX
TPEYTrOJIbHUKOB (IpSIMOYTOJTBHBIH
TpEyroibHUK ¢ yriaoMm 30°, mpu3HaKu
paBCHCTBa MMPAMOYTOJIBHBIX
TPEYTOJIbHHUKOB); ¢dbopmynupoBartb
OIIpEeNIeJICHUs PACCTOSHUS OT TOUKU A0
IPSMOI, paccTosiHus MEXTY
napauiCibHbIMHU  MIPAMBIMH, pPCUIATh
3aJa4du Ha BBIYHMCJICHU A,
JI0Ka3aTebCTBO u MIOCTPOCHHUE,

CBSI3AHHBIE C COOTHOILECHHUSIMU MEXKIY
CTOPOHAMU U yrilaMH Tpe YTrOJbHUKA U
PAcCTOSTHUEM MEXIYy MapajlieIbHbIMU
MPSIMBIMU, npu HE00XO0MMOCTH
NpOBOAUTL 1O  XOAYy  pEILICHUS
JIOTIOJTHUTEbHBIE

MOCTPOEHUS, COTIOCTAaBIIATh
MOJyYECHHBIA pPE3yJbTaT C YCIOBHEM
3aJaud, B 33Jadax Ha IIOCTPOEHHUE
KCCIIEA0BATh BO3MOKHBIE CITyYau




IHoBTOpenue . Pemenne
3ama4

1. Iloemopenue no meme
"Hauanvnole
eeomempuieckue
ceedenus”
2. Iloemopenue no meme
"llpusnaxu pasencmea
Mpey2oIbHUKOS.
Pasrobeopennwiii
mpey2onbHux"
3. [Ilosmopenue no meme
"llapannenvrvle
npsimole”
4. Iloemopenue no meme
"CoomHouenuss mexncoy
CMOpoHaMU U yenamu
mpey2onbHUKa
5. Iloemopenue no meme
"3adauu na
nocmpoerue"
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CrposT JIOTHYECKHE e
pacCyXJIEHUMN.

[IpenBocXUIAOT Pe3yabTaT U YPOBCHb
ycBOEHUS (KaKoh OyIeT pe3yabTaT?).
YMEIT ciaymarb HW CIOBIIATh JAPYT

Jpyra.

BriaBuraror u 000CHOBBIBAIOT
THUIIOTE3BI, TPEIIaraloT CIOCOOBl HX
MIPOBEPKH.

CraBsaT y4yeOHYIO 3agady Ha OCHOBE
COOTHECEHHMS TOTO, YTO YK€ H3BECTHO U
YCBOEHO, U TOTO, YTO €IIe HEU3BECTHO.
Pa3BuBaloT ymMeHHE HHTETPUPOBATHCS B
TPYIly CBEPCTHHKOB U  CTPOHTH
NPOIYKTHBHOE  B3aUMOJEICTBHE €O
CBEPCTHUKAMU M B3POCIBIMU
CaMOCTOSATENFHO CO3JIAI0T aITOPUTMBI
JeATENIFHOCTH TIPH PEIICHUH TIPOoOIeM
TBOPYECKOT'O M TOMCKOBOTO XapaKTepa.
IToHnmaroT BO3MOXKHOCTH Ppa3JInYHbIX
TOYEK 3pEHHs, HE COBIAJAIONINX C
COOCTBEHHOH.

Oco3HaHHO ¥ TPOU3BOJBHO CTPOSIT
PCUYCBLIC BBICKA3bIBAHUA B yCTHOfI u
MUCHMEHHOH (popMme.

CnnuaroT croco® M pe3yiabTaT CBOUX
JCUCTBUI C 3aJaHHBIM 3TaJIOHOM,
OOHapYKUBAIOT OTKJIOHCHHUS M OTIINIUS
OT JTaJIOHA.

YMET ¢  TOMOUIBI0  BOIIPOCOB
OOBIBATH HEIOCTAOIIIYIO
WH(POPMAITHIO.

Breioupator Haubonee 3hdekTuBHBIC
CIOCOOBI  peLICHHMS 3aJ1a4yu B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA.
BHOCST KOpPEKTHBBI M JOIOJIHEHUS B
croco0 CBOWMX JIEHCTBHH B ciydae
PAacXOKAEHHS  JTalOHA, PEATBHOTO
JEWCTBHS M €0 IPOIYKTA.

HpOHBHS[IOT TOTOBHOCTbH aZICKBATHO
pearupoBaTb Ha  HYXIBl JPYTHX,
OKa3bIBaTh MOMOIIb U SYMOIUOHAIBHYIO
MOJIEPKKY MapTHEpaMm.

OCoO3HaHHO ¥ TIPOU3BOJBHO CTPOSIT
pedeBble BEICKA3bIBaHHS B MUCBMEHHON
dopme.

Oco3HarOT Ka4yecTBO U ypPOBEHb
YCBOGHHSL.

[IpunepxuBaroTcs MOpaJIbHO-

ITUIECKUX u TICUXOJIOTHYECKHUX
MPHUHIIUTIOB oO0IIeHus u
COTpYAHUYECTBA.

NUTOT'O

68 yacoB




8 kiaacc

Paznen Tema PaGouas XapakTepucTHKA OCHOBHBIX
NporpaMMa | BH/IOB AeSITeJIbHOCTH YUCHUKA
(Ha ypoBHe Y4eOHbIX 1eHCTBH)
1. I'maBa V. 14 OOBACHATH, YTO TaKOE JOMaHas,
YeTpIpexyroJbHUKH MHOI'OYTOJIbHUK, €r0  BEpIIUHBI,
1.1 Muozcoyzonvnuxu. 8 CMEXHbIE CTOPOHBI, JIMaroHajH,
Iapannenocpamm u u3o0paxaTb M paclo3HaBaTh
mpaneyus MHOTOYI'OJJbHUKM Ha 4epTexax;
1.2 llpsamoyzonvbHuk, 6 HOKa3bIBaThb  3JEMEHTBI  MHOTIO

pomb, keaopam

YIOJIbHUKA, €ro BHYTPEHHIOK U

BHEIIHIOKO obnacTy;
dbopMynTupoBaTh onpeieseHue
BBIITYKJIOTO MHOTOYTOJIbHUKA,;
n3o0paxarb M paclo3HaBaTh
BBIITYKJIbIC u HEBBITYKIIbIC

MHOTOYTOJIbHUKH; (HOpMyIHpOBaTh
U JI0Ka3blBaTb YTBEPXKIEHUSA O
CyMMe YIJIOB BBIITYKJIOTO
MHOIOYIOJIbHUKA M CyMME €ro
BHEIIHUX YTJIOB; OOBSCHSTH, KaKue

CTOPOHBI (BEpILIMHBI)
YEeTBHIPEXYTrOJMbHUKA  HAa3bIBAIOTCSA
MIPOTUBOMNOJIOKHBIMH;
dbopmynupoBaTh onpeeIeHus
napajuiesiorpaMmma, Tparneuuu,
paBHOOEAPEHHOMN u
MIPAMOYTOJIBHOMU Tpaneuu,
NPSMOYTOJIbHHKA, pomba,
KBaJIpaTa; n300paxarhb u
pacrno3HaBaTh ITH
YeTBIPEXYTONbHUKH;

dbopMynupoBaTb M JI0Ka3bIBaTh
YTBEpXKJIEHUsI 00 HMX CBOMCTBaxX M
MpHU3HaKax; pelmaTh 3aJaud Ha
BBIUMCJICHUE, JI0OKA3aTelIbCTBO H
[IOCTPOCHHE, CBSI3aHHBIE C ATHUMHU

BUaAaMu quHpéxyr OJIbHHUKOB;
00BACHATH , KakKue JBEC TOYKHU
Ha3bIBAKOTCA CUMMCTPUYIHBIMU

OTHOCHUTEJIbHO NpsIMOW (TOYKH), B
KakoM cllyyae (urypa Has3blBaeTcs
CUMMETPUYHOU OTHOCUTEIBHO
npsiMol (TOYKH) U YTO TaKoe OCh
(ueHtp)  cummeTpuu  GUTYpBHI;
OPUBOAUTH  TPUMEPHl  Quryp,
oO0amaronmx 0CEBOH
(UeHTpanbHOM) CcHUMMETpHEH, a
TaKkKe  TNPHUMEpPbl  OCEBOM U
LEHTPAJIbHOU CUMMETpUH B
OKPY’KaOIIeH HaC 0OCTaHOBKE




T'nasa VI. IL1omann
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2.1 Inowaow
MHO20Y20/IbHUKA

2.2. Teopema Ilugpacopa

OOBSACHATH, KaK TMPOU3BOJAUTCS
U3MEpEHHE IIomanaeu
MHOTOYTOJTbHUKOB, KaKue
MHOTOYTOJIbHUKH Ha3bIBAIOTCS
PaBHOBEIIUKHUMH u KaKue
PaBHOCOCTABJICHHBIMU;
dbopMynTupoBaTh OCHOBHBIC
CBOMCTBA IUIOIIAEH U BEIBOIUTEH C
UX TIOMOMIbIO (DOPMYITBI TIOMIAACH
MPSIMOYTOJIbHUKA,
napajuieyiorpaMma, TpPEyroJIbHUKA,
Tpaneuuu;  (GOpMyIUpPOBaTH U
JTIOKA3bIBATh TeopeMy 00
OTHOIICHUU riomaaen
TPEYTOJbHUKOB, HMEIOMUX IO
paBHOMY yriy; (HOpMYIHpOBaTH U
Joka3biBaTh Teopemy I[ludaropa u
o0paTHyIO ei; BBIBOAUTH (HOPMYITY
I'epona TSt TIONIAN
TpPEeYrojbHUKa; peliaTh 3aJadd Ha
BBIUMCIICHUEC ¥ JO0Ka3aTelbCTBO,
CBSI3aHHbBIC c dbopmynamu
rioniaael u reopemoit [udaropa

T'maBa VII. Ilono0OHBIE
TPEeYrojibHUKH

19

3.1 Ilpusnaku nooobus

OOBACHATH TMOHSITHE
MPOMOPLUOHAIIBHOCTH  OTPE3KOB;
dbopmynupoBaTh onpeeIeHus
MOJOOHBIX  TPEYroJbHUKOB U
Kod(dunmenTa noaoous;
dbopMynupoBaTh U JI0Ka3bIBaTh
TEOPEMBIL: 00 OTHOUIEHUH
rioaaen MO1I00HBIX
TPEYTOJBHUKOB, O  MpHU3HAKAX
noaoous TPEYTrOJIbHUKOB, 0
CpemHeH JMHUHM TPEYTrOoJIbHHUKA, O
nepeceyeHn MeanaH
TPEYTOJIbHUKA, 0
MPOMOPLHOHANBHBIX OTpPEe3Kax B
MPSIMOYTOJIBHOM TPEYTrOJIbHUKE;
OOBSACHATH, UTO TaKOE METOJ]
noo0ust B 3a/1a4ax Ha IMOCTPOCHHUE,




3.2. Ilpumenenue nooodbus
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u MIPUBOIUTH PUMEPHI
MIPUMCHCHHUS 3TOTO METOo/a;
OOBSICHATD, KakK MOIKHO
HCITOJIH30BaTh CBOMCTBA MOJOOHBIX
TPEYTOJHbHUKOB B H3MEPHUTEIHHBIX
paboTax Ha MECTHOCTH; OOBSICHSTH,
KaK BBECTH IIOHSTUE MOI00US IS
MIPOU3BOJIBHBIX dburyp;
dbopMyIupoBaTh ONpEICICHUEe |
WUTIOCTPUPOBATH TOHITHS CHHYCA,
KOCHHYCa M TaHT€HCa OCTPOTO yria
HNPSIMOYTOJIBHOTO  TPEYroJIbHUKA,
BBIBOJIUTh OCHOBHOE
TPUTOHOMETPUYECKOE TOXKICCTBO M
3HAYEHUS CHUHYCa, KOCHHYyCa U
tanreHca ais yrios 30°, 45°, 60°;
pemiate  3aJayd, CBS3aHHBIE C
OJI00MEM  TPEYroJbHUKOB,  JUIS
BBIYHCIICHHS 3HAYCHUH
TPUTOHOMETPHUUECKHX byHKIIN]
HCIIOJIb30BAaTh KOMITBIOTEPHBIC
IIPOrPaMMBbI

I'nasa VIII.
OxpyxHOCTH

17

Hccnenosathb B3aMMHOE
pacroJioKeHue psAMOi u
OKPY>KHOCTH; bopmynupoBaTh
ompeneseHue  KacaTelIbHOM K
OKPY)KHOCTH; (OPMYIHUPOBATh H
JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE
KacaTeJIbHOH, 0 IIPU3HAKE
KacaTeJIbHOM, 00 OTpe3Kax
KacaTCJIbHBbIX, HpOBGI[éHHI)IX nu3
ONHON  ToukM;  (OPMYyTUPOBATH
MOHATHUA HCHTPAJIBHOTO YyIjla H

rpagycHOU MepbI IyT!
OKpYXHOCTH; (OpMyJIHpOBaTh H
JIOKa3bIBaTh TEOPEMBI: 0

BIIMCAHHOM YTJIC, O NINPOU3BCACHUU




4.1 Kacamenvhas.
Llenmpanvhvie u
BRUCAHHDBLE YeTlbl
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4.2 Bnucanuas u
ONUCAHHASL OKPYIHCHOCHD

OTpPE3KOB IEPECEKAIOLINXCA XOPJ;
dopmynmupoBaTh M JOKa3bIBAaTh
TCOPCMBI, CBA3aHHBIC C
3amMevaTeIbHbIMU TOYKAMH
TPEYroJbHUKA: 0 OMCCEKTpHCEe yria
U, KaK CJCJCTBHE, O IMEPECeUYCHUN
OUCCEKTpUC  TPEYrONIbHUKA; O
CepPEIMHHOM MEPIEHIUKYISIpe K
OTpe3Ky M, Kak CIEICTBHE, O
HEePECCUCHUH CepeaMHHBIX
NEPICHIUKYIISIPOB K CTOPOHaM
TPEYrojlbHUKA;, O  IEePECCUYCHUH

BBICOT TPEYrOJIbHUKA;
dbopMynupoBath onpeeIeHus
OKPYKHOCTEH, BIMCAaHHOU B
MHOTOYTOJIBHUK W ONKMCAaHHOU
OKOJIO MHOT'OYT'OJIbHUKA;
dbopMynupoBath U JI0Ka3bIBaTh
TEOPEMBI: 00 OKPY>KHOCTH,

BIIMCAHHOM B TpPEYyrojbHHUK; 00
OKpPY’KHOCTH, OIIMCaHHOM  OKOJIO
TPEYroJIbHUKa; O CBOMCTBE CTOPOH
OIMKMCaHHOT'O I-IGTI)IpéX}’I‘OJII)HI/IKEI; (¢}
CBOWCTBE  yIJIOB  BIIMCAHHOTO
YEeTBhIPEX YIOJIBHUKA, pewars
3aJjauu Ha BBIUHUCIICHHE,
JI0Ka3aTeabCTBO U IOCTPOCHUE,
CBSI3aHHbIE c OKPY>KHOCTBIO,
BIIMCaHHBIMU u OIITMCaHHBIMHU

TPEYroJbHUKaMU u
YETBIPEXYTOJIbBHUKAMH;

UCCIIEN0BATh CBOMCTBA
KOH(Urypaluii,  CBS3aHHBIX  C
OKPY’KHOCTBIO, c ITOMOILIBIO

KOMITBIOTEPHBIX IPOrPAMM




IHoBTOpenue. Pemenue
3ama4

1. Iloemopenue no
meme
«Yemuvipéxyzonvru
KU».
2. Iloemopenue no
meme «Ilnowaowy.
3. Iloemopenue no
meme «llooobue
Mpey2oIbHUKOS.
OKpystcHOCMb Y.
4. Iloemopenue no
meme «Ilooobue
Mpey2oIbHUKOS.
OKpystcHOCMb Y.

CrposT JIOTUYECKHUE 11(S107¢
paccyxIeHHU.

IIpeaBocxuIalOT  pe3yiabTar WU
YpOBEHb YCBOEHHUs (Kakoil Oyaer
pe3ynbTar?).

VYMeT ciaymare U CIbILaTh JIpyr
Apyra.

BeiiBuraror . 0GOCHOBBIBAIOT
TUIIOTE3bl, MpeIaraloT CHocOOBI
UX IIPOBEPKH.

CraBar y4eOHy!0 3a/1a4yy Ha OCHOBE
COOTHECEHHMs] ~ TOro, 4YTO  YXKe
M3BECTHO M YCBOEGHO, U TOTO, YTO
elle HEN3BECTHO.

PasBuBaror YMEHHE
MHTETPUPOBATHCS B Ipymniy
CBEpPCTHUKOB 51 CTPOUTH

MPOJYKTUBHOE B3aUMOJCHUCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMH
CamMocTosATeIbHO CO3/aI0T
QITOPUTMBI  JICITEITBHOCTH  TIPU
pelieHuu npoOiIeM TBOPYECKOTO H
IIOMCKOBOI'O XapakTepa.

ITormmaroT BO3MOKHOCTb
pa3IMYHBIX TOYECK 3pCHHs, HE
COBIIAIAIOIINX C COOCTBEHHOM.
OcCo03HaHHO M MPOU3BOJIBHO CTPOAT
peYeBbI€ BHICKA3BIBAHUS B YCTHOM U
MUCbMEHHOU (popme.

Cnonuyaror cnocod U pe3ynbrar
CBOMX JIeMCTBUM C 3aJaHHBIM
ATAJIOHOM, 00HapyX HUBaIOT
OTKJIOHEHHMS M OTJIUYMS OT 3TAJIOHA.
YMewT ¢ MNOMOLBI  BOMPOCOB

J00BIBaTh HEJIOCTAIONTYIO
MH(pOpMaLIHIO.
BeiOupatot Haunbosee

3¢ eKTUBHBIE CTOCOOBI PEIICHUS
3aayd = B 3aBUCHUMOCTH  OT
KOHKPETHBIX YCJIOBH.

BHOCAT KOPPEKTUBBI U TOTIOJHEHUS
B CIIOCOO CBOUWX JIEHCTBHI B Cllydae
pPacXOKIEHUsl 3TAlIOHA, PEaJbHOTO
JICUCTBUA U €r0 MPOAYKTA.

Hrtoro

68 yacoB




9 kjaacc

Paznen Tema PaGouas XapakTepucTHKA OCHOBHBIX
nporpaMmma BH/IOB /IeITEJIbHOCTH
YYE€HHKA (Ha YyPOBHe
Y4eOHBIX J1eiiCTBHI)
1. I'naBa IX. BekTopsbl 8 @opMynHpOBATH ONPEACICHUS
1. Ilouamue éexmopa U WUIIOCTPUPOBATh TOHATHS
2. Cnooicenue u golyumarue BEKTODA, ero JUTMHBI,
8EKMOpo8 KOJUIMHEAPHBIX W PaBHBIX
3. Ymnoowcenue sexmopa na BEKTOPOB; MOTHUBHPOBATh
YUCno. BBEJICHUE MOHATUI u
4. [lpumenenue 6ekmopos K JICUCTBUH, CBSI3aHHBIX c
peutenuio 3a0a4 BEKTOpaMHU,
COOTBETCTBYIOIIUMU
MpuMepamMu, OTHOCSIIIMMHUCS K
buznyeckum BEKTOPHBIM
BEIIMYUHAM; MPUMEHSTD
BEKTOPBI U JCHCTBUS HaJl HUMU
MIPU PEIICHUH T€OMETPUIECKUX
3aja4
2. I'naBa X. MeTtoa koopauHat 10 OOBSICHATD "
1. Koopounamul eexmopa WTIOCTPUPOBATH MOHATHUSA
2. Illpocmetiwue 3a0auu 6 MPSIMOYTOJIBHOM CUCTEMBI
Koopounamax KOOpJMHAT, KOOPIWHAT TOYKHU
3. Vpaeuenus oxpysrcnocmu u KOOpJMHAT BEKTODA;
BBIBOJIUTH U MCIIOJB30BATh IpU
pemieHun  3agad  (opmysibl

KOOpJMHAT CEPEIUHBI OTPE3KA,
JUIMHBl BEKTOpa, PaCCTOSHUSA
MEXNy  IBYMS  TOYKAMH,
YpaBHEHUS  OKPYKHOCTH U
IPsAMOi




I'nasa XI. CooTHomenust
MEJKy CTOPOHAMH H YIJIaMHu
TpeyrojibHuka. CkajsipHoe
Npou3Be/ieHNe BEKTOPOB
1. Cunyc, kocumnyc,
MAH2EHC, KOMAH2EHC Yeld
2. Coommuowenus mexcoy
CMOPOHAMU U Yenamu
mpey20bHUKA
3. CkanapHoe npouseedenue
8eKMOpOo8
4. PeweHue 3a0a4
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®opMyIMpOBaThH u
WITIOCTPUPOBATh ONPEICICHUS
CHHYCa, KOCHHYCa, TAaHTeHCa U
KoTaHreHca yrioB ot 0 g0
180°; BBIBOAUTH OCHOBHOE
TPUTOHOMETPHUUYECKOE

TOKJIECTBO u bopmyIb
npUBEICHUS; (DOpPMYyIUpPOBAThH
u JIOKa3bIBaTh TEOpPEeMBbI
CHHYCOB u KOCHHYCOB,
OPUMEHATh WX TPU PEIICHUH
TPEYTrOJbHUKOB;  OOBSICHATH,
KaK UCTIOIB3YIOTCS
TPUTOHOMETPUUYECKHE

dbopMyIBl B HM3MEPHUTEIBHBIX
paborax Ha MECTHOCTH;
(GbopMyIUpOBaTh OMNpPEACTICHUS
yria MeXAy BEKTOpaMu U
CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB; BBIBOAUTH (hopMyiy
CKaJISIPHOTO MIPOU3BEACHUS
yepe3 KOOPJMHATHI BEKTOPOB;
(dbopMynupoBaTh u
000CHOBBIBaTh YTBEPKIACHUE O
CBOMCTBAxX CKaJISIPHOTO
IPOM3BEACHUS; HCIIOJIb30BaTh
CKaJISIpHOE MIPOU3BEACHNE
BEKTOPOB IIPH PEILICHUH 3a]a4

I'nasa XII. Janna
OKPY:KHOCTH M IJIOIIAJAb Kpyra

1. Ilpasunvrvle
MHO20Y20IbHUKU
2. [nuna okpyscrnocmu u
niowaos Kpyea
3. Peuwenue 3a0au
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@OopMyJIMpPOBATh OIPEACIICHHUE
IIPABUJIBHOTO
MHOTI'OYTI'OJIbHUKA,
(dbopMynHupoBaTh U J10Ka3bIBATh
TeopeMbl 00  OKpPYXHOCTSX,
OIIMCAaHHOMN OKOJIO
MMPpaBUJIBHOTIO MHOI'OYI'OJIbHUKA
M BIHCAHHOW B  HEIO;
BBIBOAUTH n HUCIIOJIBb30BaTh
dbopMynbl IS BBIYMCICHHUS

IIJIOIIAN MPaBUJIBLHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI
5 pannyca BIUCAaHHOU

OKPYKHOCTH; pellarh 3aJayu
Ha TIOCTPOEHUE MPABWIBHBIX
MHOT'OYTOJIbHUKOB; OOBSACHSTH
MOHATHUS JUIMHBI OKPYKHOCTH U
IUIOINAA  Kpyra;, BBIBOAUTH
dbopMynbl AN BBIYUCICHUS
JUIMHBl OKPYKHOCTU U JJIMHBI
Iy, IUIOHIaAM  Kpyra |
IJIOLIAU KPYrOBOI'O CEKTOPA;
MPUMEHSTh 3TH (OpMYyINbl mpu
peLIeHUN 3a1a4




I'nasa XIII. /IBu:keHue

1. Ilonamue osudicenus
2. Ilapannenvhuwiii nepernoc u
nosopom

OOBICHATD, YTO Takoe
OTOOpa)XCHHE TIJIOCKOCTH Ha
ce0s M B KAaKOM CiIy4ae OHO
Ha3bIBACTCS JBUKEHHEM
IUNIOCKOCTH; OOBSACHATH, YTO
Takoe oceBas  CHUMMETpHS,
[EHTpaIbHAs CUMMETPHUS,
napajuleNibHBI  MepeHoc U
MOBOPOT; OOOCHOBBIBATH, YTO
3T OTOOpa)KEHUsl IIOCKOCTU

Ha cebs SIBJISTFOTCS
JBHOKEHUSIMU; OOBIACHATD,
KakoBa CBSI3b MEXTY

JIBIKCHUSIMU U HAJIOKEHUSMU;
WJUTIOCTPUPOBATH ~ OCHOBHBIE
BUJIbI JIBI)KEHUH, B TOM 4YHCIIE
C TOMONIBIO KOMIBIOTEPHBIX
porpaMm




I'maBa XI1V. HauaanHble
CBeIeHM U3
Crepeomerpun

1. Mnozcoeparnnuxu
2. Tena u nogepxnocmu
8paujeHus

OOBICHATD, 4YTO Takoe
MHOTOTPaHHHUK, €ro TpaHu,
pEOpa, BEpIIMHBI, AMArOHAIH,
Kakou MHOTOTPaHHUK
Ha3bIBACTCS BBINYKIBIM, YTO
Takoe N-yrojipHas mpusMma, eé
OCHOBaHHMSA, OOKOBBIE TPaHU H
OoKOBBIC pEOpa, Kakas Mpu3Ma
Ha3bIBACTCS IIPSAIMOM M Kakas
HAKJIOHHOM, 4TO TaKoe BHICOTA
MIPU3MBI, Kakas npu3Ma
Ha3bIBACTCS

MapajuleenuIe oM M Kakou
napajuiefienunes;l Ha3bIBaeTCs

MPSIMOYTOJIBHBIM;
dbopMynupoBath u
000CHOBBIBAaTh YTBEPKACHUS O
CBOMCTBE aroHaieu
napaiesenumnena " 0
KBajiparte JTUaroHaiu
PSIMOYTOJIBHOTO

napajuieNienumnena; OObICHATH,
9TO TaKoe 00BEM
MHOTOTPaHHHUKA; BBIBOJAUTH (C
TTOMOIIIBIO MIPUHIIATIA
Kapansepu) dopmyny o6wnéma
MPSIMOYTOJIBHOTO

napajuieNienunena; OObICHAT,
KaKon MHOT'OI'PaHHUK

HA3bIBACTCS IMHUPAMHJIOH, YTO
Takoe OCHOBaHHWE, BEpIINHA,
OOKOBbIE  TpaHH, OOKOBBIE
p€Opa W BBICOTA TUPAMUBI,
Kakas TUpaMua Ha3bIBaeTCs

IIPaBUJILHOM, 4TO TaKoe
anogema IIPABUJIBHOM
MUpaMH/IbI, MIPUBOJIUTH
dopmyiny oObEMaA NMHUpPaMHIBL;
O0BACHATD, KaKoe TEJI0

HA3bIBACTCS IIWJIMHIPOM, YTO
Takoe €ro och, BBICOTA,
OCHOBaHUs, paauyc, OokoBas
MOBEPXHOCTh,  OOpa3yrolIue,

pa3BEépTKa O0KOBOI
IMOBEPXHOCTH, KaKnuMun
dbopmynamu BBIPAXKAIOTCS
00béM W miomaahL OOKOBOH
MOBEPXHOCTH UIHH]IPA;
OOBSCHATD, KaKoe TENO

Ha3bIBa€TCSI KOHYCOM,  UTO
TakOe€ €ro OocCh, BBICOTA,

OCHOBaHHE, OoKoBas
MOBEPXHOCTh,  OOpa3yromue,
pa3BEpTKa O0KOBOI
TTOBEPXHOCTH, KaKHUMH
dbopmynamu BBIPAXKAIOTCS

00béM KOHyCa ® IUIONIAAb
6oKkoBoOM MOBEPXHOCTH;




00 akcuomax NIAHUMETPHUHU

CtposT  JOrmyeckue  LENU
paccyxIeHHU.
IIpeaBocxuIaOT pe3yapTar U
YpOBEHb  YCBOGHHS  (Kakoit
Oyzner pe3ynbTar?).

YMeroT ciaymarb M CIbIIATh
ApYT Apyra.

BoiaBuraor 1 000CHOBBIBAIOT
TUIIOTE3HI, MpeyIaraiT
CIocoObI UX MPOBEPKHU.

CraBaT y4yeOHyIO 3amady Ha
OCHOBE COOTHECEHHSI TOT0, YTO
y)K€ HU3BECTHO U YCBOEHO, U
TOT0, YTO €I1Ie HEU3BECTHO.

PasBuBaror yMEHUE
UHTETPUPOBATLCA B IPYIILY
CBEpPCTHUKOB U CTPOMTH
IIPOJYKTHUBHOE

B3aUMOJICHCTBUE co

CBCPCTHHUKAMHU 1 B3POCIIbBIMU

IloBTOpenue. Pemenue 3agau
1. Buowsl mpeyeonbHuKos.
3ameuamenvHoie tuHUU U
MOYKU MPey20IbHUKA
2. Tpueonomempuueckue
@yHKYyUU 0Ocmpozo yena
nPAMOY201bHO20
mpey2onbHUKA.
3. Buow
Yemulpexy2oIbHUKOS.
Ceoiicmea u npuznaxu.
4. Koopounammwiii u
8EKMOPHbBIIL MEMOObL
peulerus 3a0ay

CaMOCTOSTEILHO CO31al0T
QJITOPUTMBI JICATEIBLHOCTH MPH
pereHnH npodiem
TBOPYECKOTO M  ITOMCKOBOI'O
Xapakrepa.

ITonumaroT BO3MOYKHOCTH

Pa3NIUYHBIX TOUYEK 3pPEHHS, HE
COBIAJAIOIIUX C COOCTBEHHOM.
Oco3HaHHO U TMPOU3BOJILHO
CTpOSIT peueBble
BBICKa3bIBaHUSI B YCTHOH W
nUchMeHHOU (hopme.

Cnnyarot crnocod u pe3yapTaT
CBOMX JEHUCTBUM C 3aJaHHBIM
ATAJIOHOM, 0OHapyKUBAIOT
OTKJIOHEHUS W OTJIU4YUSA OT
JTalloHA.

YMET ¢ NOMOLIBI0 BOIIPOCOB
J0OBIBaThH HEJOCTAIONIYIO
MH(OPMALHIO.

Hroro

68 yacos




7.0nucanne MaTePUAJIbHO-TEXHUYECKOT0 00ecredeHust
IleyaTHble U3KaHUA

1. Teomerpus: 7—9 xn. / JI. C. Atanacsn, B. @. byry3os, C. b. Kagommes u gp. — M.:
[Tpoceemenue, 2004—2011.
2. T'eometpus: pabouas terpans: 7 k. / JI. C. Aranacsan, B. @. byrysos, }0. A. I'nazkos, 1. U.
Oauna. — M.: IIpocse 11e Hue,
2004—2011.
3. 'eomerpus: pabouas terpans: 8 k. / JI. C. Aranacsan, B. @. byrysos, 0. A. I'mazkos, 1. N.
KOnuna. — M.: Ilpocse nienue,
2004—2011.
4. 'eometpusi: pabouas Terpaap: 9 ki. / JI. C. Aranacsu, B. @. Byry3os, 0. A. I'nazkos, 1. U.
Oauna. — M.: IIpocBe nieHue,
2004—2011.
5. 3us b. I T'eomerpus: munakt. marepuansl: 7 kia. / b. I'. 3uB, B. M. Meinep. — M.:
[Tpocsemienne, 2004—2011.
6. 3ue b. I. T'eomerpusa: aumakt. matepuansl: 8 ki / b. I'. 3uB,B. M. Meitnep. — M.:
[Tpoceemienne, 2006—2011.
7. 3us b. I'. Teomerpus: quaakt. Mmatepuansl: 9 k1. / b. I'. 3uB. —M.: IIpocBemenue, 2004—
2011.
8. M3yuenue reomerpuu B 7, 8, 9 Kiaccax: Meroi. pekoMmeHmanuu: kH. 1t yaurens / JI. C.
AranacsiH, B. @. Byty30s, 0. A. I'mazkoB u ap. — M.: [Ipocemenne, 2003—2011.
9. Muwenxo T. M. I'eomeTpusi: Tematudeckue tectol: 7 k. /T. M. Mumenko, A. JI. biuakoB. —
M.: Ilpoceemenune, 2008—2011.
10. Muwenxo T. M. T'eometpusi: Temaruueckue tectol: 8 k1. /T. M. Mumenko, A. JI. bauHkoB.
— M.: Ilpoceemenne, 2008—2011.
11. Muwenxo T. M. T'eometpusi: Temaruueckue tectol: 9 k. /T. M. Mumenko, A. JI. bauHkoB.
— M.: IIpocsemmenue, 2008.

DJIeKTPOHHBbIE Y4eOHbIe TOCOOUA

1. «Ypoxku reomerpun Kuputa u Medonus 7-9 kmace»
2. Marematuka. [Ipaktukym. 5-11 knacesl. DnekTpoHHoe yuebHoe uznanue. M., 000
«dpoda», OO0 «1OCx», 2003.

HNHuTepHeT pecypcsbl

« http://lumnojenie.narod.ru/ - Cioco6 yMHOXKEHUS "TpeyroJIbHUKOM".

e http://comp-science.narod.ru - guAaKTHUECKHE Marepuainsl 10 HHQOpMATHKE W
MaTeMaTUKe: MaTepHaIbl OJIMMITAA/ IIKOJIFHUKOB 110 MTPOTPAMMHPOBaHHIO, TIOATOTOBKA K
OJIMMITHAJIAaM [0 TMPOrPAMMHUPOBAHUIO, TUIAKTHYSCKHE Marepualibl 1Mo anredpe u
reometpui (6-9 ki1.) B popmare LaTeX u np.

e http://www.school.mos.ru - caliT NOMOXET IIKOJBHUKY HAWTH HEOOXOJUMYIO
MH(OPMAIIHIO IS TOATOTOBKH K YpOKaM, MaTepual s pedeparos U T.JI.
. http://www.history.ru/freemath.ntm - GecratHble oOydaromue MPOrpaMMbl IO

MaTeMaTUuKE OJI1 IIKOJIBbHUKOB.
e http://mathem.by.ru/index.html - Maremaruka online
e http://comp-science.narod.ru/
e http://matematika.agava.ru/
e http://center.fio.ru/som/subject.asp?id=10000191
e http://www.samara.fio.ru/resourse/teachelp.shtml#mate
o http://refportal.ru/mathemaics/ Peeparst mo matremarnke
e http://www.otbet.ru/ Jlemaem ypoku Bmecre!
o http://uztest.ru/logout EI'D o marematuke
e http://ege-online-test.ru/ EI'D Onnaiin Tect (MaTeMaTHKa)



http://umnojenie.narod.ru/
http://comp-science.narod.ru/
http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://mathem.by.ru/index.html
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://refportal.ru/mathemaics/
http://www.otbet.ru/Ошибка
http://uztest.ru/logout

8. Ii1anupyemble pe3ybTaThl 00yUeH sl MpeIMeTa reoMeTpun 7-9 Kiaace

Pesynbrarel 00ydeHuss mpeacTaBieHbl B TpeOOBaHUSAX K YPOBHIO MOATOTOBKH U 33/1af0T
CHCTEMY HTOTOBBIX pE3yJIbTaTOB o0O0ydeHus.  Pe3ymbTaThl JOJKHBI JOCTHYb pELICHUS
MPAKTUYECKHUX 3a/1a4, CBSI3aHHBIX C HaXOXKJIEHUEM T€OMETPHUUYECKHUX BEJIWYMH (MCHOJB3YS MPHU
HEOOXOJUMOCTH CHPAaBOYHMKM M TEXHUYECKHE CpelncTBa). A  Takke IIOCTPOEHUN
FeOMETPUYECKUMU MHCTPYMEHTaMU (JIMHEHKa, YrOJbHHUK, LUPKYJIb, TPAHCHOPTHP); BIIAJCHHUS
NPAaKTUYECKUMU HaBBIKAMH HCIIOJIB30BAaHHUS T€OMETPHUECKUX WHCTPYMEHTOB /ISl M300paKeHHUs
¢buryp. U Taxxke HaxoXJEHUS AJIUH OTPE3KOB U BETUYHMH YIJIOB.

7 knace

Harasininas reomerpust
OOyuyaomuiics HaAyYMTCH:
1) pacmo3HaBaTh Ha 4YepTekaxX, PUCYHKAX, MOJENIAX M B OKpPYKAIOIIEM MHpE IUIOCKHE U
IIPOCTPaHCTBEHHBIE F'€OMETpUYECKHEe (QUTYPHI;
2) pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO Mapajuieenuneia, IpaBuIbHON MTUPaMHIbL,
LWINHAPA U KOHYCa,
3) ompenenarh Mo JMHEHHBIM pa3MepaM pa3BEPTKH QUTYpHI TMHEHHBIE pa3Mepbl caMoi (pUrypol
1 Hao0OpoT;
4) BBIYUCIIATH 00BEM MPSMOYTOJIFHOTO HapalyIesIeUIe a.
OO0y4aromuiics noiyuum 603MONHCHOCHb:
5) ewiuucasime 00bEMBI NPOCMPAHCMBEHHBIX 2€0MEMPUUECKUX ueyp, COCMABIEHHbIX U3
APAMOY20IbHBIX NAPALIeNenUneos;
6) yenyoums u pazeums npedcmasnenus 0 NPOCMPAHCMBEHHbIX 2e0MEMPUYECKUX ueypax;
7) npumensime noHsmue pazgeEPmKU OJisk bINOIHEHUs. NPAKMUYECKUX PACYEMO8.

8 kuace

I'eomeTpuueckue purypsi
OOyyaromuiic HAy4YuTCs:
1) moyb30BaThCs SI3BIKOM TC€OMETPHH JUIsl ONMMCAHUS TPEIMETOB OKPYKAIOMIETO MHpa M HX
B3aWMHOTO PACIIOJIOKCHHS,
2) pacno3HaBaTh W M300pakaTh HAa YepTeXKaX M PUCYHKAX TIeOMETpuYeckue (UTypbl H HX
KOH(UTYypanuu;3) HaXOAUTh 3HAUEHUS JUIMH JTUHEHHBIX DJIEMEHTOB (PUTYyp U UX OTHOIICHHUS,
rpaaycHyio mepy yriaoB ot 0 qo 180°, mpuMeHsist onipeiesieHus], CBOMCTBAa U IPU3HAKU QUTYD U
UX JJIEMEHTOB, OTHOIIEHUS UTYp (PaBEHCTBO, MOAOOUE, CHMMETPUH, TIOBOPOT, MapaIEIbHbBIN
MEepPEHOC);
4) omepupoBaTh C HayaJbHBIMU MOHSTUSMH TPUTOHOMETPUM W BBIMONHATH JJEMEHTapHBIC
oriepanuu HaJl QyHKITUSIMH YTIIOB;
5) pemath 3a7a4uM Ha JO0KA3aTENbCTBO, OMUPASICh HA U3yYEHHBIE CBOWCTBA (UTYpP U OTHOIICHHIA
MEXTy HUIMH U TIPAMEHSISI N3y9ICHHBIE METOJIBI JIOKA3aTeIIbCTB;
6) periath HECIOXXHbBIE 33/1a4U Ha TIOCTPOCHUE, PUMEHSSI OCHOBHBIE allTOPUTMBI TIOCTPOCHUS C
TTOMOIIIBIO ITUPKYJIS ¥ TUHEHKY;
7) pemiath npocTenIme MIaHUMETPUIeCKUe 3a7a4u B IPOCTPAHCTBE.
OOyuarouuiicst noyuum 603MOHCHOCHLb:
8) oenademv memodamu pewienus 3a0a¥ HA GbIYUCICHUS U OOKA3AMELbCMEA. MEmMOOOM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuaHmos u Memooom 2eoMempuiecKux
Mecm mouek,
9) npuobpecmu onvim npumeHeHus ANeeOPAULECKO20 U MPUSOHOMEMPUYECKO20 annapama u
uoeu 08UNCEHUs NPU PEUUEHUU 2e0MEMPULECKUX 3A0aY,
10) osnaoems mpaouyuonnol cxemoil peuteHusi 3a0a4 Ha NOCMPOEHUe ¢ NOMOWBIO YUPKYIISL U
JIUHENKU: aHanu3, nocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;
11) nayuumucs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2eOMEMPUUECKO20 MeCma MOYeK U
Memooom noooousl,
12) npuobpecmu onvim uUCCreO08aHUS CEOUCME NIAHUMEMPUUECKUX Quayp ¢ NOMOubIO
KOMNbIOMEPHLIX NPOSPAMM,
13) npuobpecmu onvim evinonnenust nPoekmos no memam: «I eomempuueckue npeobpazoeanus
Ha naockocmuy, «[locmpoenue ompesxos no gpopmynes.



H3mepeHue reoMeTpU4eCKUX BeJTUYHH
OOyuyaromuiicss HAYYUTCH:
1) ucmonb30BaTh CBOWCTBA M3MEpPEHUsS [UIMH, IJIOMAACH W YIJIOB MPHU PEIICHUU 331a4 Ha
HaXOXXJCHHUE JUTMHBI OTPE3Ka, JIIMHBI OKPY)KHOCTH, JUIMHBI IyTH OKPY)KHOCTH, TPAAyCHOW MEPHI
yrina;
2) BBIYMCIATH JUIMHBI JIMHEHHBIX JJIEMEHTOB (UTYp M WX YIJIBI, UCTONB3Ys (HOPMYJIIbl JIITHHBI
OKPYXKHOCTH ¥ JUTMHBI IYTH OKPYKHOCTH, GOPMYJIBI IUIomaaeu puryp;
3) BBIYMCISTH IUIOMIATM TPEYTOJLHUKOB, MPSIMOYTOJIBHUKOB, MapajuieJorpaMMOB, Tparenu,
KPYTOB H CEKTOPOB;
4) BBIYUCIIATH JUTMHY OKPY)KHOCTH, JITTHHY JTYTH OKPYXHOCTH;
5) pemaTh 337241 Ha JOKA3aTEIbCTBO C UCTIOIB30BaHUEM (DOPMYII JUTMHBI OKPY>KHOCTH M JITTUHBI
IYTH OKPY>KHOCTH, GOPMYII TUIOIaaeh Guryp;
6) pemiath MPAKTUYECKUE 3aJla4yd, CBSI3aHHBIE C HAXOXJICHHUEM TI'E€OMETPUYECKHX BEINYHH
(MCTONB3yst TPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUYECKHE CPEICTBA).
OOyuaromuiicst noyuum 603MOHCHOCHLb:
7) ebluucassmo naowaou @Gueyp, COCMAGIEHHbIX U3 O08YX Ul 0Ooiee NPAMOY20ibHUKOS,
napanienoepamMmos, mpeyeoibHUKos, Kpyea u cekmopa,
8) eswvluuCHIMb  NAOWAOU MHOSOV2ONLHUKOS, UCHONb3YL OMHOWEHUS PAGHOBEIUKOCIU U
PABHOCOCMABNIEHHOCMU
9) npuobpecmu onvim npumeHenus: aneeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama u
uoeti 0BUNCEHUS NPU peuleHUU 3a0ay Ha 8bIYUCTIeHUE NI0UWAOel MHO20)20IbHUKOS.

9 kiacc

Koopaunartsi
BbINnyCKHUK HAYYHTCS:
1) BBIUMCIIATE JUIMHY OTPe3Ka MO KOOPJMHATAM €r0 KOHIIOB; BBIUMCIIATH KOOPAMHATHI CEPEIMHBI
OTpe3Ka;
2) UCIIOJIb30BaTh KOOPJMHATHBIA METOJI JJIsl H3yYCHHUSI CBOUCTB MPSMBIX U OKPYKHOCTEH.
BBINYCKHUK ROIYUUM 603MONHCHOCHb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeLieHUs: 3a0a4 HA SbIYUCIeHUEe U OOKA3AMENbCMEO;
4) npuobpecmu Onvim UCNONBLIOBAHUSL KOMILIOMEPHBIX NPOSPAMM OJisl AHAIU3A  YACHIHBIX
CYHaes 63AUMHO20 PACHONONCEHUSL OKPYHCHOCIEN U NPSIMBLX,
5) npuobpecmu onvim evinoaHeHus nPoekmos Ha memy «lIpumenenue KOOPOUHAMHO20 MEMOOA
npu peuleHuy 3a0ay Ha 8blYUCIeHUe U OOKA3AMENbCMBOY.

BexkTopsl
BbINYCKHUK HAYYMTCH:
1) omepupoBaTh C BEKTOpaMH: HAXOJUTh CYMMY W pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
rCOMETPUYUECKH, HAXOUTh BEKTOP, PaBHBIN MPOU3BEICHHUIO 3aJAHHOT0 BEKTOPA Ha YUCIIO;
2) HaXOJUTH JJISl BEKTOPOB, 33JaHHBIX KOOPJMHATAMU: JUIMHY BEKTOpPa, KOOPJIWHATHI CYMMbI U
pasHOCTH JIBYX U 0OoJiee BEKTOPOB, KOOPAWHATHI MMPOU3BEICHHS BEKTOpA Ha YHMCIIO, MPUMEHSS
NIPU HEOOXOIUMOCTH COUETATEIIbHBIH, IEPEMECTUTEIILHBIN U PACTIPEICITUTEIbHBIN 3aKOHBI;
3) BBIUMCIATH CKAISIPHOE IMPOM3BEJCHUE BEKTOPOB, HAXOIUTHh Yrojd MEKIY BEKTOPAMH,
YCTaHABJIMBATh MEPICHIUKYISPHOCTD TPSMBIX.
BbINYCKHUK ROJIYUUM 803MONCHOCHIb:
4) osnrademv 6eKMOPHLIM MEMOOOM O/l PeUleHUst 3a0ay HA 8bIYUCTIEHUEe U OOKA3AMENbCIBO,
5) npuobpecmu onvim 6vinoaneHuss npoekmos Ha memy «llpumenenue sekmopno2o memooa npu
PpeeHuU 3a0ay Ha 8bIYUCTIeHUE U OOKA3ZAMETbCBON.

CucreMa OLeHKH IUVIAHUPYEMBbIX Pe3yJbTAaTOB

Or11eHKa YCTHBIX OTBETOB 00YYaIOIUXCS
OTBeT OlIeHUBAETCSI OMMEMKOU «5», €U 00yJarOIIHIACS
° MOJIHO PACKpBLI COAEpKaHHE MaTepuana B oObeMe, MPeayCMOTPEHHOM MpPOrpaMMoi U
yU4eOHUKOM, U3IIOKUI Marepual TPaMOTHBIM SI3BIKOM B  ONPEJEICHHON JIOTHYECKOU
MOCJIEIOBATEILHOCTH, TOYHO HUCIIOIB3YSI MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY;



. MPaBUIILHO BBITIOJNHUJ PUCYHKH, YEPTEKH, TpauKU, COMYTCTBYIOIINE OTBETY;

L IoKaszajl yMCHUC HIIIIOCTPHUPOBATH TCOPCTUUCCKUC IMOJIOKCHUA KOHKPCTHBLIMU IIPpHUMC-
pamMu, IpUMCHATH UX B HOBOH CUTYyalluU IPU BBIIIOJHCHUHU MTPAKTHUYCCKOT'O 3aJaHU;

. MPOJICMOHCTPUPOBAJT  YCBOCHHE paHEE HW3YYEHHBIX COIMYTCTBYIOIIMX  BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYHUBOCTD UCIIOIB3YEMBIX IPU OTPAOOTKE YMEHUI M HABBIKOB;

. OTBEYAJl CaMOCTOSITEIHbHO 0€3 HaBOIAIIMX BOMPOCOB yuuTens. Bo3MOXKHBI OolHA - JBE
HCTOYHOCTH IPH OCBCHICHHMU BTOPOCTCIICHHBLIX BOIIPOCOB WJIM B BBIKJIAAKAX, KOTOPLIC YUYCHUK
JIETKO MCTIPABHII 110 3aMEUAHUIO YIUTEIIS.

OTBeT OIEeHUBAETCH OTMETKOM «4», ecJIu

. OH Y/IOBJIETBOPSIET B OCHOBHOM TPEeOOBaHUSIM Ha OLEHKY «S5», HO MPU ITOM UMEET OJIMH
13 HEJOCTATKOB:

. B M3JI0KCHHUM JIONMYIIECHBI HEOOJbIIUEe MpoOesbl, HE HCKA3HUBIIME MaTeMaTHYECKOE
COJIepXKaHUE OTBETA;

. JOMYIIEHbl OJMH — JBa HEIO0YeTa NpPH OCBEHICHUU OCHOBHOTO COJIEp>KaHUsI OTBETA,
HCITPABJICHHBIC 110 3aMCYAHUIO YYUTCIIA,

. JIOTYIIEHbI OMMOKAa WM OoJiee JIBYX HEAOYETOB MPH OCBEIICHWU BTOPOCTEIICHHBIX
BOIIPOCOB UJIU B BBIKJIAJIKAX, JIETKO UCIIPABICHHBIC IO 3aMEUAHUIO YUUTEIIS.

OtmeTKa «3» cTAaBUTCS B CJEAYIOIIMX CJAYYAAX:

o HEMOJHO WM HENOCJIeA0BaTeIbHO PACKPBITO COAEp)KaHUE MaTepuala, HO IOKa3aHO
oO111ee MOHUMaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHMS, JOCTATOUHbIE IS JaJibHElIero
YCBOEHHUSI TIPOTrpaMMHOTO MaTepuasia (ompenencHHbie «TpeOoBaHUSIMH K MaTeMaTUYECKOU
HOJTrOTOBKE yUaIlluxcs»);

o UMENIUCh  3aTPYAHEHUS WMIM  JONYyLIEHbl OMMOKM B  ONpEAETICHUU IOHSATHH,
HCITIOIB30BAHNN MaTEMaTHUECKOM TCPMHHOJIOIUH, YCPTECIKAX, BBIKJIAAKAaX, UCIIPABJIICHHBLIC IMOCJIC
HECKOJIbKUX HaBOJSIIUX BOIPOCOB YUUTEJIS;

o YYCHHMK HE CIpPaBWJICS C NPUMEHEHMEM TEOPHHM B HOBOM CHUTYyallMd IpPU BBINOJIHEHUU
IPAaKTUYECKOI0 3aJlaHMsl, HO BBIIOJIHMI 3aJJaHHsl 0053aTEIbHOTO YPOBHS CIOXKHOCTH IO JIaHHOM
TEME;

. IIPYU 3HAHUU TEOPETHUYECKOT0 MaTepuaia BhIBIEHA HElOCTaTOYHAs c(hOPMUPOBAHHOCTH
OCHOBHBIX YMEHUH U HaBBIKOB.

OtMmeTKa «2» CTAaBUTCS B CJEAYIOIIMX CJAYYAAX:

o HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuana;

. 00HapyKEHO HE3HAHUE WJIM HETIOHWMMAaHUE YICHHUKOM OOJIBbIIEH M Hanbosee BayKHOM
4yacTHU yueOHOro MaTepuarna;

L4 AONYIICHBI OIIMOKH B ONpCACIICHUN HOHHTHﬁ, IIpru HCIOJIb30BAHUU MaTeMaTH4eCKOM
TCPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX HIIN l"pa(I)I/IKaX, B BBIKJIaZIKaX, KOTOPbIC HEC UCIIPABJICHBI
IMMOCJIC HECKOJIbKMX HABOJAAIINX BOIIPOCOB YUUTCIIA.

Ouyenka nucbMeHHBIX padom o0yIaAIOIIUXCS
OtMmeTKa «5» CTaBHUTCS, €CJIH:

. paboTa BBITIOTHEHA TTOJTHOCTHIO;
) B JIOTUYECKHUX PACCYKJECHUIX U 000CHOBAHWH PEIICHUsS HET MPOOETIOB U OMHUO0K;
) B pPEIIEHUU HET MaTeMaTHYEeCKHUX OMMOOK (BO3ZMOXKHA OJIHA HETOYHOCTh, ONKCKA, HE

SIBIISIFOIASICS CIICICTBMEM HE3HAHUS WIIM HETIOHUMaHUsl y4eOHOTro MaTepurana).

OtMeTKa «4» CTaBHTCH, €CJIH:

° paboTa BBITTOJTHEHA MOTHOCTHIO, HO 0OOCHOBAHMS I1ar0B PEIISHUS HEIOCTATOYHBI (€CITn
yMeHHe 000CHOBBIBATH PACCYXKIEHHUS HE SBIISLIOCH CIIEIIUATBHBIM 00BEKTOM MIPOBEPKH ),

° JIOTyIIIeHa OJTHA OITMOKA WK JABa-TPU HEIOYeTa B BHIKJIAIKAX, PUCYHKAX, YEPTEKAX HIIN
rpadukax (ecnu 3TH BUJIBI pabOTHI HE SBISUIUCH CHIEIHATBHBIM 00bEKTOM MPOBEPKH).

OtmMmeTKa «3» CTaBUTCS, SCIIH:



o JOMyIeHbI 0oJiee OTHOM OMMOKH WM OoJiee ABYX-TPEX HEJJOYETOB B BBHIKJIAIKAX,
yepTexkax WK rpaukax, HO yHaluiics BiajeeT 0043aTeIbHBIMI YMEHUSMHU T10 IIPOBEPSIeMOit
TEME.

OTMeTKa «2)» CTaBUTCS, ECIU:
° JOTYIIEHBI CYIIECTBEHHBIE OIMNOKH, TOKA3aBIINE, YTO yYalTUHCS HE BIAJCET
00s13aTeTbHBIMA YMCHHUSIMHE 110 IAHHOW TeMe B TIOJTHOM Mepe.
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