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KomuuecTBO yacoB B HenEO: 2
KomuuectBo wacoB 3aroa: 684

Pabouasi mporpamMmMa mno reoMeTpMM /JIsi OCHOBHOH WIKOJbI pa3paboTaHa B COOTBETCTBUU B COOTBETCTBUU C TpeOoBaHusiMu DenepanbHOro
rocyapcTBEHHOro 00pa3zoBaTebHOrO cTanaapta u [IpumepHoit ocHOBHOM 00pa3oBaTenbHOM porpaMmMoii mo reometpun (PaGoueit mporpaMmel K y4eOHUKY
JI.C. Atanacsina, B.®. byry3oBa. u ap. 7-9 kiaccel: yueOHOE mocodue s 001meo0opazoBaTenbHbix opranusanuii/B.®.byry3os. M.: IIpocsemicuue, 2017.)

IMNOACHUTEJIBHASA 3AIINCKA

Jlannast pabodvasi mporpaMma COCTaBJieHa HA OCHOBAHHWH CJICIYIOIIUX HOPMATHBHO-IIPABOBBIX IOKYMEHTOB:
1.®enepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00ImIero oopa3zoBanus / MUHHCTEPCTBO 0Opa3oBaHus M Hayku PD. — M.:
Ipoceemenue, 2011 (CranaapTel BToporo mokoseHus ). [Ipukas MunuctepcTBa oOpa3oBanus u Hayku P® ot 17.12.2010 Ne 1897. (pex. Ot 31.12.2015).

2.dyH1aMeHTAIBHOTO siipa coaepskanus oduiero oopazosanus /Ilox pen. B.B. Koznosa, A.M. Konnakosa. M.: [Ipoceemenue, 2011.

3.®enepanbaoro 3akoHa PO "O06 o6pazoBanuu B Poccuiickoit deneparuun No 273-D3.

4.CanlluHa 2.4.2.2821-10.

5.0cHOBHOM 00pa30BaTEILHOM MPOTPaMMbI OCHOBHOTO 00111eT0 00pa3oBanus ot 28.08.2015.

6.Paboueit nporpammel k yueOHUKY JI.C. Artanacsna, B.®. byry3zoBa u np. 7-9 knaccel: yueOHOe mocoOue Juis o01ieo0pa3oBaTeIbHbIX OpraHu3aLuil/
B.®.byry30B. M.: IIpocsemienue, 2017.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA

'eomerpus — OIMH U3 BaXHEHWIIMX KOMIIOHEHTOB MaTeMaTHMYeCKOro oOpa3oBaHMs, OHa HeoOXOoAMMa I MPUOOpPETeHUS KOHKPETHBIX 3HAHUU O
IPOCTPAHCTBE M MPAKTUUYECKU 3HAYMMBIX YMEHHMH, (OPMUPOBAaHMS S3bIKa OINUCAHUS OOBEKTOB OKPYKAIOLIEr0 MHpA, Pa3BUTHUS MHPOCTPAHCTBEHHOTO
BOOOpa)XEHUS M HMHTYWULIMH, MAaTEMaTUYeCKOM KyJIbTYpbl M ACTETHUECKOTO BOCIMTAHHS Yydamuxcs. M3ydeHue reoMeTpuu BHOCHT BKJIaJ B pa3BUTHE
JIOTHYECKOTr0 MBIIUIEHUS U (GOPMHUpPOBAHHE MOHATHS JI0Ka3aTeIbCTBA.

OBnazneHne ydJaldMUCS CHCTEMOM Te€OMETPUUYECKHUX 3HAaHMM M yMEHH HEeoOXOJUMO B TOBCEIHEBHOW >KM3HHM JUISl U3YYEHHUS CMEXHBIX JUCUUIUIMH U
npojoinkeHus oopazoBanus. [IpakTuueckas 3HaYMMOCTh IIKOJILHOTO Kypca reoMeTpuH 00yCIIOBIEHA TeM, 4TO €€ OOBEKTOM SIBIISIOTCS MPOCTPAHCTBEHHBIE
(GOpMBI U KOJIMYECTBEHHbIE OTHOIICHUS JEHCTBUTEILHOTO MUPA.

I'eomeTpuueckass moAroToBKa HeE0OXoauMa JJisl MOHUMAHUS MPUHIIUIIOB YCTPOMCTBA M UCIOIB30BAHUS COBPEMEHHOW TEXHUKH, BOCHPUATUS HAYYHBIX U
TEXHUYECKUX MOHIATUN U UIEH.

I'eomeTpust sBIETCS OJHUM M3 OMOPHBIX MPEIMETOB OCHOBHOW IIKOJBI: OHA OOECIEeYMBACT M3YYCHHE IPYTHX AUCHUIUIMH. B mepByr odepeap 3TO
OTHOCHTCSI K TMPeIMETaM €CTECTBEHHO -HAyYHOTO ITMKJIA, B YaCTHOCTH K (u3uKe. Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS yYalTUXCs MpU 0OYICHUH T€OMETpUHU
CIOCOOCTBYET TaK)K€ YCBOCHUIO MPEAMETOB TYMaHUTAPHOTO IIUKIIA.



[IpakTHyeckre yMEHUsI U HABBIKA T€OMETPHUECKOTO XapaKTepa HE0OXOAUMBI ISl TPYIOBOU JAESATEIBHOCTH U PO(PECCHOHATBHON MOATOTOBKHU MIKOJEHUKOB.
Pa3BuTne y ydammxcs npaBHIbHBIX IPEICTABICHUI O CYIITHOCTH U MPOUCXOXKIECHHN TE€OMETPHUECKUX a0CTPAKIMI, COOTHOLIEHUH PEATbHOTO M UCAIBHOTO,
XapakTepe OTPaXCHHUsS MATeMaTHYECKOW HAyKOH SIBICHMH M IMPOILECCOB PEaIbHOTO MHUpPA, MECTE F€OMETPUU B CUCTEME HAyK M POJM MaTeMaTH4ECKOTO
MOZIETTMPOBAHHS B HAYYHOM ITO3HAHUH U B IPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YJaIMXCs, a TaKKe (POPMHUPOBAHHIO Ka4eCTB
MBILICHHSI, HEOOXOAUMBIX JUISL a[aNTallid B COBPEMEHHOM WH(POPMAIIMOHHOM OOIIECTBE.

Tpebyst 0T ydamuxcss yMCTBEHHBIX M BOJICBBIX YCWJIMH, KOHLIEHTpAalMM BHMMAaHUS, AKTUBHOCTH PA3BUTOrO BOOOpPa)XKEHHUs, I'€OMETPHsl pPa3BUBAET
HPaBCTBEHHBIC YEPTHl JIUYHOCTU (HACTOWYMBOCTD, IIEIEYCTPEMIIEHHOCTh, TBOPUYECKYIO aKTUBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTH, TPYIOJII00HE,
JUCLHUIUIMHY, KPUTHUYHOCTh MBIIUICHUS) M YMEHHME apryMEHTHMPOBAHHO OTCTAaUBaThb CBOM B3IVIAABI M YOEXKICHMs, a TakkKe CIHOCOOHOCTh NPUHUMATH
CaMOCTOSITENIbHBIE PEIICHMUS.

['eomeTpust cyliecTBEHHO pacIIMpseT KPYro3op ydalluxcs, 3HAKOMS MX C MHAYKIMEW W JenyKuued, o0oOIIeHHMEM M KOHKpEeTH3alueil, aHaau3oM u
CHHTE30M, KiaccupuKanued 1 cucremarusanueil, abcrparupoBaHieM, aHajgorueid. AKTUBHOE MCIIOJIb30BaHME 3a/lady HAa BCEX dTamax y4eOHOro mpolecca
pa3BHUBaET TBOPUYECKUE CIIOCOOHOCTH IIKOJIBHUKOB.

[Ipu oOydenuu reomerpuu (GOPMHPYIOTCS YMEHHS W HAaBBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAHWE CBOEW pabOTHI, TIOMCK PAalMOHAJIBHBIX IyTeld e
BBINOJIHEHUSI, KPUTUYECKas OLIEHKa pPe3ysbTaToB. B mpouecce oOyueHHs] IreOMETpUM LIKOJbHMKHM JOJDKHBI HAYYMTHCS M3J1araTh CBOU MBICIU SICHO U
MCYEPIBIBAIOILIE, JIJAKOHUYHO U EMKO, IPHOOPECTH HaBBIKK YETKOI0, aKKYPaTHOTO ¥ TPAaMOTHOTO BBITIOJTHEHHUS] MATEMAaTHYECKUX 3alHiCel.

Baxneiimeld 3agauell IIKOJIBHOIO Kypca T'€OMETPUM SBJISETCS DPAa3BUTHE JIOTMUECKOro MbIIUieHUs ydammxca. Camu OOBEKThl T'€OMETPUYECKUX
YMO3aKJIIOYEHUN U TIPUHATHIE B TEOMETPUHU MPaBUiIa UX KOHCTPYUPOBAHUSI CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUI 00OCHOBBIBATh U JI0Ka3bIBATh CYKJICHUS,
IIPUBOAUTHL YETKUE ONPEIAECICHUSA, Pa3BUBAIOT JIOTMYECKYI0 MHTYUIMIO, KPATKO M HAIIAJHO BCKPBIBAIOT MEXAHU3M JIOTMYECKHUX IMOCTPOCHHM M y4aT HUX
npUMeHeHH0. TeM caMbIM TreoMeTpus 3aHUMAaeT BeAyllee MecTO B (OPMHUPOBAHMM HAayYHO- TEOPETUYECKOTO MBILIUICHMS IIKOJBbHUKOB. PackpniBas
BHYTPEHHIOIO TapMOHHMIO MaTeMaTUKH, (opMupysh MOHMMaHHE KpacoThl M M3SIIECTBA MaTeMaTHUECKUX PAaCCYXJEHHUH, CIOCOOCTBYS BOCIPHUSATHIO
reOMeTpUUECKUX (HOPM, YCBOCHUIO TIOHATUS CUMMETPHUM, T€OMETPHSl BHOCUT 3HAUUTEIbHBINA BKIJIAJ B 3CTETHUECKOE BOCHHUTAaHME ydauuxcs. E€ m3yuenue
pa3BUBAaET BOOOpaKEHUE IIKOJILHUKOB, CYIIIECTBEHHO 000TaIlaeT U pa3BUBAET UX IPOCTPAHCTBEHHBIE MPE/ICTABICHUS.

B xone mpenopaBanusi reomeTpuu B 7-9 kiaccax, paOoThl HajJ (OPMHUPOBAHUEM Y y4alllUXCS YHHBEPCAJIBHBIX YUEOHBIX NEHCTBUH clieayeT oOpalaTh
BHHMaHUE Ha TO, YTOOBI OHH OBJIa/IEBATIM YMEHUSIMHU 001Iey4eOHOro Xapakrepa, pa3Ho0O0pa3HbIMU CIOCO0aMU AESITETLHOCTH, IPUOOPETANIN OTIBIT:

* ITUTAHUPOBAHUS U OCYIIECTBICHUS aITOPUTMUUYECKOMN ACATEIHHOCTH, BHITIOJIHEHHSI 3aJaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;
* pelieHus pa3HoO0pa3HBIX KJIACCOB 3ajlad U3 Pa3IMuHbIX Pa3/IesioB Kypca, B TOM YKCIe 3a/1a4, TPeOYIOUINX MMOUCKa ITYyTH U CIIOCOOOB pEIIeHNUS;

* UCCIICZIOBATENILCKOM eI TeIbHOCTH, Pa3BUTHUS HJIEH, TPOBEACHUS SKCIIEPUMEHTOB, 0000IIEHUS, TOCTAHOBKH U ()OPMYITMPOBAHUS HOBBIX 33/1a4;



* AICHOT0, TOYHOT'0, TPAMOTHOT'O M3JI0KEHUSI CBOMX MBICJIEH B YCTHOM M MUCbMEHHOW PEYM, MCIIOJIb30BAaHUS PA3IMYHBIX S3bIKOB MaTeMaTHKH (CIOBECHOTO,
CHUMBOJIMYECKOT0, Tpaduyeckoro), CBOOOIHOTO Mepexo/ia ¢ OJHOTO A3bIKa Ha IPYTroi JUIsl WIUTIOCTPAIIUH, MHTEPIPETallii, apTyMEHTAIMH U I0Ka3aTeNlbCTBA;

® IPOBCACHUA NOKA3ATCIIbHBIX paccync):[eHHﬁ, ApPryMCHTAllUH, BBIABMIKCHUS TUIIOTEC3 U UX O6OCHOBaHI/I$I;

* IOMCKA, CUCTEMAaTH3aI1H, aHAJIM3a U KJIacCU(pUKaUU WH(OPMALIUY, UCIIOJIb30BaHUS Pa3HOOOpa3HbIX HH(DPOPMALIMOHHBIX HCTOYHUKOB, BKIIIOYas Y4eOHYIO
U CTIIPAaBOYHYIO JIUTEPATYPY, COBpEMEHHBIC HH(OPMAIMOHHBIC TEXHOJIOTHH.

OcHoBHbBIE LeJIN Kypca:
1. B HanpaBjieHUM JUYHOCTHOIO PA3BUTHSA:
* pa3BUTHE JOIMYECKOI'0 M KPUTHUECKOTO MBILUIEHUS, KYJIbTYphl PEUH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

* (hopMHpOBaHKE y YUAIIUXCS HHTEIICKTYAIbHOM YECTHOCTH U 0OBEKTUBHOCTH, CIIOCOOHOCTH K MPEOI0JICHUIO MBICIHTEIBHBIX CTEPEOTHIIOB, BHITEKAIOIINX
13 OOBIIEHHOTO OIIBITA;

* BOCIIUTAHUE KAYECTB JMYHOCTH, 00ECTICUNBAIOIINX COIMATIBHYI0 MOOMIBHOCTD, CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIC PEIICHUS;
* (hopMupoBaHe KaueCTB MBILUIEHHS, HEOOXOAUMBIX JUISl aJJalTallii B COBPEMEHHOM HH(OPMAIITMOHHOM OOIIECTBE;
* pa3BUTHE UHTEpECca K MaTeMaTHUECKOMY TBOPUYECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEH.

2. B MeTtanpeaMeTHOM HanpaBJIeHHH:

® q)OpMPIpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ 0O MaT€MaTUKEC KaK YaCTHu O6HIC‘-I€J'IOB€‘-ICCKOI>1 KYJIbTYpPbI, O 3HAYUMOCTH MATCMATUKW B PAa3BUTHU LUBUIIU3AIUU U
COBpPCMECHHOTI'O 06LL[CCTB8.;

® pa3BUTHC HpCIICTaBJICHI/Iﬁ O MaTCMaTHKEC KakK (bopMe OImMCaHuA W MCTOAC ITO3HAHUA ﬂeﬁCTBHTCHLHOCTH, CO3aHUC YCHOBHf/'I HJIA HpI/IO6pCTCHI/I$I
IMEPBOHAYATIBHOI'O OIIbITAa MATEMATUUYCCKOTO MOACTIUPOBAHU A,

* popmupoBaHue OOUINX CIIOCOOOB MHTEIIEKTYalIbHOU AEATEIbHOCTH, XapaKTEPHBIX JJII MAaTEMATHKHU U SBJISIOIIMUXCSI OCHOBOM MO3HABATEIbHONU KYJIBTYpHI,
3HAUYMMOM ISl pa3MUYHbIX c(ep YeT0BEYECKOM IeATENbHOCTH.

3. B npeaMeTHOM HampaBJIeHUM:

¢ OBJIaICHUC MAaTEMaTUYCCKUMHA 3HAHUSAMU U YMCHUSMU, HGO6XOI[I/IMBIMI/I JJI IIPOJOJIPKCHH A 06y‘leHI/I$I B CTapmeﬁ HIKOJIC MJIN MHBIX 06H1606p330BaTeJ'IBHBIX
YUPCIKACHUAX, U3YICHHUA CMCKHBIX JUCHUIIINH, IPUMCHCHUS B MMOBCEIHEBHOM JKHN3HH,



* cozaHue pyHIaMeHTa Ui pa3BUTHS MaTEMaTHYECKUX CIIOCOOHOCTEN U MEXaHW3MOB MBIIUICHHUS, (POPMUPYEMBIX MaTEMATHUECKOHN JEITEIbHOCTBIO.

B X0€ U3YyUYCHU MaTCpHralia NpCAIojaaracTCsa 3aKpCrijiCHUEC U 0Tpa60T1<a OCHOBHBIX YMCHHI;'I M HaBBIKOB, NX COBCPHICHCTBOBAHUEC, a TAKXKC CUCTEMAaTU3alln A
IMOJIYYCHHBIX paHCC 3HAHUI.

TakuMm oOpa3om, perarTcs CIeaYyIOIINe 3aaun:

-BBECTH OCHOBHBIE T€OMETPUUYECKUE MOHATHUS, HAYUUTh Pa3inyaTh UX B3aUMHOE PACIIONIOKECHHE;

-Hay4UTh PACIIO3HABATh FreoMeTpuueckre GUrypsl U n300paxxkartp ux;

-BBECTH IOHATHS: TEOPEMA, JOKA3ATENbCTBO, IPU3HAK, CBOICTBO;

-M3Y4UTh BCE O TPEYTOJIbHUKAX (2JIEMEHTHI, PU3HAKK PABEHCTBA);

-U3Yy4UTh MPU3HAKU MTAPALICITLHOCTH MPAMBIX U HAYYUTh IPUMEHATh UX MIPHU PEUICHUH 33]1a4 U I0Ka3aTEIbCTBE TEOPEM;
-Hay4UTh pPelIaTh TeOMETPUYECKHUE 3aaUu Ha JI0KA3aTeIbCTBA U BHIYHUCIICHUS;

-MIOJITOTOBUTH K JAJIbHEUIIEMY U3YYEHHIO TEOMETPUU B MOCIEAYIOLIUX KIaccax.

B pe3ynbraTe ocBOEHUS MPEIMETHOTO COAEpKaHUs MpelaraeMoro Kypca MaTeMaTHKH Y 00ydaroluxcs npeanoaaraeTcst GopMupoBaHHe YHUBEPCAIbHbBIX
y4eOHbIX JEUCTBUM (TO3HABATENbHBIX, PETYISITUBHBIX, KOMMYHUKATHUBHBIX) MO3BOJIAIONIMX JOCTUraTh MPEAMETHBIX, METANpPEeIMETHbIX U JMYHOCTHBIX
pe3yabTaToOB

JInuHOCTHBIC, MeTaNIpeAMETHBIEC M NIPEeAMETHbIC Pe3yIbTATHI OCBOCHHS COJEP:KAHUS Kypca
[Iporpamma obecrieunBaeT TOCTUKEHUE CAEAYIOLIUX PE3yJIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMUS:
JUYHOCMHbLE:

1. ¢dopMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOy4aroUIMXcs K CaMOpPa3BUTHIO U caMOOOpa30BaHHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHUIO M 10 3HAHHIO, BBIOOPY JAajbHeWniero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKM B MHpe Mpodeccuid U MpodecCHOHANbHBIX
IIpeOYTEeHU, 0CO3HAHHOMY ITOCTPOSHHUIO MHAWBUYaTbHOM 00pa30BaTEIbHON TPAEKTOPUHN C YUETOM YCTONUYMBBIX MO3HABATEIbHBIX HHTEPECOB;

2. (dopMupoBaHHE IIETOCTHOI'O MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM MPaKTHKH;

3. QopmupoBaHUE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHUH M COTPYAHMYECTBE CO CBEPCTHUKAMH, CTApPIIMMU U MIIAAIIUMU B 00pa3oBaTENIbHOM,
0O0IIECTBEHHO MOJIE3HOH, yueOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JAEATEIbHOCTH;

4. yMeHHue SICHO, TOYHO, T'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M NHCbMEHHOM peuYd, MOHMMAaTh CMBIC] IOCTAaBJIEHHOM 3ajaud, BHICTpauBaTh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPBHI;

5. KPUTHYHOCTb MBIIUIEHUS,, YMEHUE DPACIO3HABATh JIOITMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (DAKTa;

KpEaTUBHOCTb MBIIIEHHS], NHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTD TP PEILICHUN T€OMETPUUYECKUX 3a/1aY;

7. yMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT YUeOHON MaTeMaTHu4ecKOM e TeIbHOCTH;

o



8.

CIOCOOHOCTH K AMOLIMOHAILHOMY BOCIIPUSATHIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHIA;
Memanpeomemuule.

1) ymeHne caMOCTOSITENIbHO TUIAHUPOBATH aJbTEPHATUBHBIE MYTH JOCTUKEHMSI 1IeJiei, 0CO3HAHHO BbIOMpaTh Hambosee 3PPeKTUBHbIE CIOCOOBI PEeLICHUS

2.
3.

10.

11.

12.

13.
14.

15.
16.

y‘-Ie6HbIX 1 IO3HABAaTCJIbHBIX 3a/a4,

YMEHHUE OCYLIECTBIIATh KOHTPOJIb 110 Pe3yJbTaTy U 0 croco0y NeicTBUS Ha ypOBHE IPOU3BOJIEHOIO BHUMAHUS U BHOCUTh HEOOXOAUMBbIE KOPPEKTUBBI;
YMEHHUE aJIeKBaTHO OLICHMBATh MPABWJIBHOCTb MJIM OIIMOOYHOCTH BBIINOJHEHMs y4eOHOW 3anaud, €€ OOBEKTHBHYK TPYAHOCTb M COOCTBEHHBIE
BO3MOKHOCTH €€ pelleHus;

OCO3HaHHOE BJAJICHUE JIOTUYECKUMHU JEHCTBUSAMHM OINpENEeNeHUsl IMOHATUH, OOOOIIEHUs, YCTAaHOBJIEHMs AaHAIOIUH, KiIacCU(UKAlMM Ha OCHOBE
CaMOCTOSITENIFHOTO BEIOOpA OCHOBAHUI U KPUTEPHEB, YCTAHOBJICHHUS POIOBUIOBBIX CBSI3CH;

YMEHUE  yCTaHaBIUBaTb  [PUYUHHO-CIEJCTBEHHBIE  CBA3M, CTPOMTb  JIOTHUECKOE  pacCyKIeHHE,  yMO3aKIioueHHe  (MHAYKTHBHOE,
ACAYKTUBHOC U IO aHaJIOFI/II/I) U BBIBOJBI,

YMEHHUE CO3/1aBaTh, IPUMEHATh U MIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA, MOJAEIM MU CXEMBbI /ISl PELIeHUs] yUYeOHbIX U MMO3HABATENbHbIX
3az1ay;

YMEHHUE OpraHU30BBIBaTh y4eOHOE COTPYJHMYECTBO M COBMECTHYIO AESTEIbHOCTh C YUHUTEJIEM U CBEPCTHUKAMH: OINPENENIATh LU, PACHPEesaTh
(GYHKIMU U pOJIM YUACTHHUKOB, 00IIME CrocoObl pabOTh; yMEHHE padoTaTh B TPYIIE: HAXOAUTh OOIIee pelIeHre U pa3pemarb KOH(PIUKTH Ha OCHOBE
COIJIACOBAHUS  MO3MIMM W ydéra HMHTEpecoB; cCiyllaTb napTtHépa;  (GOpMyIMpOBaTh,  apryMEeHTHpOBaTb M OTCTaMBaTh  CBOE
MHEHHUE;

dbopMupoBaHUe U pa3BUTHE y4eOHON U OOIIETONH30BATENHCKONH KOMIIETEHTHOCTH B 00JAacTH HCIOJNb30BaHUsS WHGOPMAIMOHHO-KOMMYHHUKAITHOHHBIX
texHojoruil (MKT-komnerenTHOCTH);

NepBOHAYaJIbHbIE MpEACTaBIeHUs 00 UIESIX U O METOJaX MaTeMaTHKU KaK 00 YHHBEpPCAJIbHOM SI3bIKE HAyKU U TEXHUKH, O CPEACTBE MOJEIUPOBAHUS
SIBJIEHUW U MPOLIECCOB;

YMEHHE BUJIETh MAaTEMAaTUUYECKYIO 337a4y B KOHTEKCTE MTPOOJIIEMHON CUTYallH B IPYTUX AUCHUILINHAX, B OKPYKatoIeH )KU3HU;

YMEHHE HAXOJIWUTh B Pa3NUYHBIX HCTOYHHMKAX HH(OpMAIHIO, HEOOXOAMMYIO JJs  pelIeHHs MaTeMaTHUeCKUX MpoOJieM, U MPEeACTaBIsaTh €€ B
MOHSITHOM dbopwme; MPUHUMATh pelieHue
B YCIIOBUSIX HETOJHOM U N30BITOYHON, TOYHON U BEPOSITHOCTHOM MH(OpMALIUK;

yYMEHME MOHHMMAaTh U MCMOJIb30BaTh MaTEMaTHMUECKHUE CPEACTBA HATJSAHOCTH (PUCYHKH, YEPTEXKHU, CXEMbI U JIp.) JUIS WIUIIOCTPAIMH, UHTEPIPETali,
apryMeHTalluy;
YMEHUE BBIJIBUTATh TUIIOTE3bI TIPH PEIIEHNN YUeOHBIX 3a/1a4 U TIOHUMATh HEOOXOMMOCTh UX TTPOBEPKH;
YMEHHE MPUMEHSTh WHIYKTUBHBIE U JCIYKTUBHBIE CIIOCOOBI pacCyXIeHUH, BUACTh Pa3IUYHbIE CTPATErHH PEIICHUs 3a7ad; MOHUMAaHUE CYIIHOCTH
QITOPUTMUYECKUX MPEANUCAHUNA U YMEHHE eHCTBOBATh B COOTBETCTBUHU C MPEIOKEHHBIM aJITOPUTMOM;
YMEHHE CaMOCTOSITEIbHO CTaBUTH 1I€TH, BHIOMPATh M CO3/IaBaTh AJITOPUTMBI JJIsl PEHICHUS y4eOHBIX MaTeMaTHYECKUX MpoOIeMm;
YMEHUE IUIAHUPOBATH U OCYILIECTBIATH JACSITENbHOCTb, HANpPaBICHHYIO Ha pEIICHHE 3aJlad HCCIEJOBATENbCKOIO XapaKTepa;

npeomemmule.

OBJIaJicHNe 0a30BBIM MOHATUHHBIM allapaToM MO OCHOBHBIM pa3jieliaM COJEpKaHUs; MPeACTaBIeHHEe 00 OCHOBHBIX HM3Y4YaeMbIX MOHSATHUSX (YHCIIO,
reoMeTpuueckas Gurypa) kak BaXHEHIINX MaTeMaTHYECKUX MOJIETISX, O3BOJISIONIMX OMUCHIBATh U M3Y4aTh PealibHbIE MIPOLIECCHI U SIBJICHHUS;

yMeHHe paboTaTh C TEOMETPUIECKUM TEKCTOM (aHATM3UPOBATH, U3BIEKATh HEOOXOAMMYIO0 HH(POPMAIIHIO), TOYHO W TPAMOTHO BBIPAKATh CBOM MBICITH B
YCTHOM u MUCHbMEHHOU peun
C TPUMEHCHHEM MAaTeMaTUYeCKOW TEPMUHOJIOTUM W CHUMBOJHWKH, HCIIOJNBb30BAaTh PAa3IMUYHBIC S3bIKM MAaTEMaTHKH, MPOBOJIUTH KIACCHU(PUKAIINY,



JIOTUYCCKUEC O6OCHOBaHI/I$I, J0Ka3aTciabCTBA

MaTE€MaTUYECKUX YTBEPKICHUM;

OBJIaZICHUEC HABbIKaMU YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBIHHCHGHHﬁ;

4, OBJIAACHUC I‘eOMeTpI/I‘-IeCKI/IM SA3BIKOM, yMeHI/IC HCIIOJB30BATh €TI0 JIA OIIMCAaHUA HpeI[MeTOB Opr)KaIOH_IGFO ana, pa3BI/ITI/IC HpOCTpaHCTBeHHHX
Hpe,Z[CTaBJ'IeHI/Iﬁ n I/I306paSI/ITeJ'II>HBIX
YMEHUH, TPUOOPETEHUE HABBIKOB T€OMETPHUUCCKUX MTOCTPOCHU;

5. yCBOEHHE CUCTEMaTHYECKUX 3HAHUH O MIIOCKUX (PUTypax M MX CBOWCTBAX, a TAK)KE HAa HATJISAHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX Telax,
YMCHUEC IMIPUMCHATHE CUCTEMATHYCCKNUEC 3HAHUA O HUX JJIAA pCHICHUA TCOMETPUUCCKUX U IIPAKTHYCCKUX 3ada4,

6. YMGHI/IG I/ISMepHTB JUJINHBI OTpe3KOB, BCIIMYHUHBI erIOB, HCIIOJIB30BATh (bOpMy.HbI IJIA HAXOXACHUA HepI/IMeTpOB, HJIOL[IaI[efl 158 O6’béMOB I‘COMeTpI/I‘-IeCKI/IX
uryp;

7. YMGHI/IG HpI/IMeHSITI) I/ISYIIGHHI)IG IIOHATUA, p€3yJH)TaTI)I, METOABI IJIA pGIHGHI/ISI 3a1a4 HpaKTI/I‘-IeCKOFO xapaKTepa 1 3a1a4 U3 CMCXKHBIX AUCHUIIIINH C
HCIIOJIb30BAHUEM IIPpHU HeO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPUAJTIOB, KAJIBKYJIIATOPA, KOMIIBKOTEPA.

MECTO YYEBHOI'O IPEJMETA B YYHEBHOM IIVIAHE

w

Kypc pa3paboran B COOTBETCTBUU C 0a3UCHBIM YIeOHBIM (00pa30BaTeIbHBIM) INIAHOM 00IIe00pa30BaTEIbHBIX yUpeKaeHu PD.
Ha u3ydenue reomerpun B 7-9 kiaccax oTBOIUTCS 68 4acoB M3 pacuera 2 4 B HEJICIIO B TCUCHHUE KaXI0ro roja o0yueHus, Bcero 204 yaca.

COJEPKAHUE KYPCA

Harasgnas reomerpusi. Harnsiqaele npeacTaBieHus O MPOCTPAaHCTBEHHBIX (uUrypax: KyO, mapajuiesnenunesa, NpusMa, nupamujia, map, cpepa, KOHYC,
mwHap. M3o00paxkenune mnpocTpaHCTBEeHHBIX ¢uryp. I[lpumepst ceuenuit. MuororpanHuku. I[IpaBunbHble MHOrorpaHHuKU. [Ipumepbl pa3BEpTOK
MHOT'OI'PAHHUKOB, IUIMHAPA U KOHYCA.

[TonsiTue 06bEMa; equuauLBl 00BEMA. OOBEM MPSIMOYTOIBHOTO MapajlieNenunesa, Kyoa.

I'eomerpuueckue ¢urypsl. [Ipsveie u yriel. Touka, npsiMas, MiIockocTh. OTpe3ok, Jyd. Yroia. Buasl yrimoB. BepTukalibHblE W CMEXHBIC YTIIBI.
buccekrpuca yria.

[TapannensHble U mepecekaromuecs npsimble. [lepneHaukynspHble OpsMble. TeopeMbl O MapauieIbHOCTH M MEPHEHIUKYISIPHOCTH MPSAMBIX. Axcuoma
napannenvnocmu Eexnuoa. Teopema @aneca IlepneHuKyasp M HakjJIOHHas K npsMoil. CepeAMHHBIH NMEepHeHIUKYIp K oTpe3ky. Ceoticmea u npusHaxu
nepneHOUKYIAPHOCMU

I'eomerpuueckoe mecto Touek. CBOCTBa OUCCEKTPUCHI yIJIa M CEPEIUHHOTO MEPIEHIUKYISIpa K OTPE3KY.

Tpeyronbauk. Beicota, Meanana, OuccekTpuca, CpeaHssl JMHUS TpeyroyibHUKa. PaBHOOEIpEHHbIE U PAaBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOWCTBA U MPU3HAKU
paBHOOEpEHHOr0 TpeyrojbHUKa. Ilpu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyronbHHKAa. COOTHOIIEHUS MEXIYy CTOPOHAMH U YIIaMH
TPEYTOJIbHUKA.

CymMma yrnoB TpeyrojibHHUKa. BHemrHue yrisl Tpeyronsnuka. [Tono6ue TpeyroiapaukoB. [IpusHaku mogo0ust TpeyroiabHUKOB. [IponopyuonanbHble ompe3Ku
Teopema Ilugaropa. Cunyc, KOCHHYC, TaHI'€HC, KOTAHT'€HC OCTPOTO yria MpSMOYTOJbHOTO TPEYTroibHUKA. Ipuconomempuyeckue QyHKyuu mynozo y2id,
IPUBEICHNE K OCTPOMY YIily. PerieHne npsMoyrojbHbIX TPEYroiabHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbI, CBS3BIBAIOLINE CHHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC OJHOTO M TOrO ke yria. PemeHue TpeyroabHHUKOB. meopema KOCUHYCO8 U meopeMa CUHycog. 3aMedaTelbHble TOUKH
TPEYrOJIbHUKA.

YerpipéxyronpHuk. [lapannenorpamm, ero cBOMCTBa U Mpu3HAKH. [IpIMOYTroiabHUK, KBajpaT, poMO, MX CBOWCTBA M MpPHW3HAKH. Tpamnenus, CpeaHss JTUHUS
Tpaneuu.



MHOroyroiapHHK, €ro 3J€MEHTBI U €T0 CBOMCTBA. Pacrio3HaBaHME HEKOTOPBIX MHOTOYIOJIbHUKOB. Boinykiavie u HeebinyKivle MHO20y201bHuKu. 1IpaBuibHbIe
MHOT'OyTOJIbHUKH.
CymMa yriIoB BBITYKJIOTO MHOTOYT'OJIBHHKA.
OKpy’KHOCTb, KPYT, UX 3JIEMEHTHI U cBoicTBa. Jlyra, xopaa. Cexrop, cermeHT. LleHTpanabHblil yro, BOMCAHHBIN YToJl, BEJIMUYMHA BIMCAHHOIO YIJa.
B3anmHOe pacnonoxeHue npsMoil U OKPYKHOCTH, IBYX OKpyxHocTed. KacaTenbHas M ceKymias K OKPYXKHOCTH, UX CBOMCTBA. BrimcaHHbIe U ONMCaHHbIE
MHOTOYyrojdbHUKHU. OKpYyXHOCTb, BIHMCAHHAs B TPEYrOJbHUK, U OKPY)KHOCTb, OIMCAHHAs OKOJIO TPEyrojibHHKAa. BrucaHHble U OINKCaHHBIE
OKPY>KHOCTH IPAaBUIBHOIO MHOTOYT'OJIbHUKA.
I'eomeTpruyeckue nocrpoeHus
['eomeTpuueckue NOCTPOSHUS Ul WILTFOCTPALIMKA CBOWCTB F€OMETPUUYECKUX UTYP.
WHcTpyMeHTHI U1 IOCTPOCHUI: LIMPKYIb, TUHEHWKA, YTOIBHUK. [Ipocmetiuiue nocmpoenus yupKyiem u TUHelKol: nocmpoeHue Ouccekmpucsyl yeiud,
NepneHOUKyIapa K npsAmMou, yaid, paeHo20 OAHHOMY,
Ilocmpoenue mpey201bHUKO8 NO Mpem CMOPOHAM, 08YM CHIOPOHAM U VeIl MeNCOY HUMU, CHOPOHE U 08YM NPUNEANCAWUM K Hell Y2IaM.
Henenue ompesxa 6 0aHHOM OMHOUEHUU.
I'eomeTpuueckue npeodpaszoBanus. [lonsrue o paBeHctBe Quryp. [loHsATHE O IBM)KEHUH: OCeBasi W LEHTpaAJIbHAS CUMMETPHUH, MapauIeIbHbIA
nepeHoc, noBopoT. [lonsatue o mogoduu ¢uryp u romoteTun. KomobuHayuu 08udxiceHull Ha NIOCKOCMU U UX CEOUCMEA.
HN3mepenue reomerpuveckux BeaMYMH. /UmMHAa orpe3ka. PaccrossHue or Toukm 10 npsmoi. PaccrosHue Mexay napauleIbHbIMU IIPSIMBIMM.
Paccmosinue meancoy gueypamu.

IIepumeTp MHOIOYTrOJIBHUKA.
JnHa OKpY>KHOCTH, YUCJIO TT; JUIMHA TYTH OKPYKHOCTH.
I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYUHOMN LICHTPAJIBHOIO YIJla U JUIMHOU JYT'U OKPYKHOCTH.
[lonsTne momanu mniockux ¢uryp. PaBHOcocTaBneHHble M paBHOBenukue ¢urypsl. [lnomanp npsmoyronpHuka. I[lmomanu mnapamienorpamma,
TpeyrojipHUKa 1 Tpanenuu. Ilnomans MHOroyronsHuka. [Inomanes kpyra u miomia s cekropa. COOTHOIIEHUE MEXTy TUIOMIAAIMH TOT00HBIX QUTYD.

Pemenune 3amau Ha BBIUMCIEHHE M JOKA3aTeNbCTBO C MCHOJIb30BaHMEM H3YydeHHBIX (opmyi. IlpencraBienune o6 oObemMe U €ro cBOICTBaXx.
N3mepenue oovema. EnnHuiisl usmepeHust 00beMoB.
Koopaunartel. YpaBHenue npsmoil. Koopounamwer cepeounvr ompeska. Dopmyna paccmosiHus Mmexncoy O08yMsA MOuKamu NniocKocmu. Ypaenenue
OKPYHCHOCIIU.

BexTopsl. [lonstue BexTopa, NeHCTBUSA HaJl BEKTOPaMH, UCIIOJIb30BaHUE BEKTOPOB B (DU3BUKE, pa3nodiceHue 6eKmopa Ha cocmasgiaiowue, CKauiapHoe
npouseedeHue.

Jnuna (Monynb) BekTopa. PaBencTBo BekTopoB. KomnHeapHsie BekTopbl. KoopauHaTsl BeKTOpa. YMHOXKEHHE BEKTOpa Ha YKCIIO, CyMMa BEKTOPOB,
Pa3IoKEHUE BEKTOPA 110 JBYM HEKOJUIMHEAPHBIM BEKTOPaAM.

IIpumenenue 6ekmopog u KoopouHam OJisl peuieHuss NPOCMeUX 2e0OMEeMPUIECKUX 3a0au.

I'eomerpuueckue Gurypol B npocTpaHcTBe (00bEMHBIE TeJa)

Mmnozozpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOE C PA3HLIM NONOJCEHUeM U Koaudecmeom cpaweu. IlepBUYHBIE NPENCTABICHUSA O
nupamuse, napajiesenumnesie, npusmMe, chepe, mape, HUIHHAPE, KOHYCe, UX IEMEHTax U MPOCTEUIINX CBOHCTBAX.

DyeMeHTHI JOTUKHU. Ornpeaenenne. AKCHOMBI U TeopeMbl. JlokazarenbcTBO. Jloka3aTenbcTBO OT MPOTHBHOTO. Teopema, oOparHas maHHOU. [lpumep u
KOHTPIIPUMED.
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[TonsiTvie 0 paBHOCHJIBHOCTH, CJIEJOBAaHHUH, YIIOTPEOJICHHE TJOTUUECKUX CBA3O0K eCU ..., MO ..., 8 MOM U MOJbKO 8 MOM ciiyyae, "'TOTUYECKUE CBS3KH U, UIU.
I'eomeTpusi B ucropuyeckom pasButuu. Ot 3emiemepus K reomerpud. [ludarop um ero mkoma. Panec. Apxumen. IloctpoeHue mnpaBUIBHBIX
MHOTOYTOIBHUKOB. Tpucekmus yria. Keampartypa kpyra. YaBoenue kyba. Mcropust uucna k. 3oiotoe ceuenue. «Hawama» Epxnmpa. JI. Oiinep. H. H.
Jlo6aueBckuii. icTopus nsiToro mocrysnara.

H3006peTeHne MeTo1a KOOPIMHAT, TO3BOJIAIONIETO MEPEBOIUTh FreOMEeTpUUeckie 00BEKThI Ha s3bIK anredpsrl. P. lekapt u I1. depma. [Ipumepsl paznuyHbix
CUCTEM KOOPJMHAT Ha MJIOCKOCTH.

TEMATHYECKOE COJAEPKAHUE

7 knacc (2 u. 6 neoenio, 6ce2o 68 4)

HauanabHble reomerpuyeckne cBeaeHus (11 yaco)

[Ipocreiimme reoMmerpuueckue (GUrypsl: mnpsimasi, To4ka, OTpe30K, Jayd, yroi. [lonstue paBeHcTBa reomerpuyeckux puryp. CpaBHEHHE OTPE3KOB U YIJIOB.
M3mepeHune OTpe3KoB, AnvHA OTpe3Kka. M3mepenue yrios, rpagycHas Mepa yriia. CMexHbIe U BEPTUKAJIbHBIE YIUIBL, UX CBOMcTBA. lleprnenaukynspHbie
IIpsIMBIE.

OcHognas yenb — CUCTEMaTU3UPOBATh 3HAHUSI YUAIIUXCSI O MPOCTEUINX FEOMETPUUYECKUX (PUTYpax U UX CBOWCTBAX; BBECTH IOHSATHE PABEHCTBA QUTYD.

B naHHOI Teme BBOASTCS OCHOBHBIE '€OMETPUYECKHE MOHATHSA U CBOWCTBA MPOCTEHIINX M€OMETPUUECKUX (PUTyp HAa OCHOBE HArJISHBIX MpPECTaBICHUN
yyaumxcs 1myteM o0o0IIeH s OUYeBUAHBIX WJIM U3BECTHBIX U3 Kypca MaTeMaTHKu |—6 kinaccoB reoMerpuueckux (aktoB. [loHsTHE akCMOMBI HA HAYaJIbHOM
JTane oOyuyeHus: He BBOJUTCS, U CaMU aKCUOMBI He (POPMYIHUPYIOTCS B SBHOM Buje. Heo0XxoanMble HCXOJHbIE TIOJI0KEHHs], HA OCHOBE KOTOPBIX M3Y4aloTCs
CBOICTBa TeomMeTpuyeckux ¢Guryp, NpuBOASTCS B onucareiabHoW (opme. IIpuHIMNUANIBHBIM MOMEHTOM JaHHOW TEMBbI SIBISIETCS BBEJICHHE MOHSTUS
paBeHCTBA F€OMETPUYECKUX buryp Ha OCHOBE HarJIAIHOTO
NOHSTHS HajoxkeHus. OnpeieeHHOEe BHUMAHUE JI0JKHO YAENATHCS IPAKTUUECKUM MPHIIOKEHUSIM F€OMETPUUYECKUX MOHSATHH.

TpeyroabHuuku (18 yacos)

Tpeyronbuuk. IIpusHaku paBeHCTBa TpeyrosbHUKOB. [lepnennukynsp k npsmoil. MeauaHbl, OMCCEKTPHUCHI M BBICOTHI TpeyrosibHHKa. PaBHOOEapeHHBIN
TPEYTOJIbHUK U €T0 CBOMCTBA. 3aauu Ha IOCTPOEHUE C MOMOIIBIO UPKYJIISA U INHENKH.

Ocnosnas yeib — BBCCTU MOHATHUC TCOPCEMBI, BBIpa6OTaTB YMCHHUEC NOKAa3bIBATh PABCHCTBO TPCYTI'OJBHUKOB C IMOMOIIBKO H3YUCHHBIX IMPU3HAKOB; BBCCTU
HOBBIM KJIacC 3aJa4 — Ha MMOCTPOCHUC C TIOMOIIIBIO MUPKYJIIIA U JIMHEUKU.

[Tpu3Haku paBEeHCTBA TPEYTOJLHUKOB SBISIOTCS OCHOBHBIM Pa0OYHM aIllapaToM BCEro Kypca reomeTpu. JlokasarenbcTBo OOJBbIIEH YacTH TeOpeM Kypca U
TaKXe pelIeHHe MHOTMX 3a/1a4 IIPOBOJUTCS IO CIEAYIOUIEH cXeMe: IMOMCK PaBHBIX TPEYrOJbHHUKOB — OOOCHOBaHME MX PABEHCTBA C MOMOULIbIO KaKOI0-TO
IIpU3HAKa — CJEACTBUS, BBITEKAIOIINE M3 PAaBEHCTBA TPEYrOJbHUKOB. [IpuMeHEeHHE NMPU3HAKOB PAaBEHCTBA TPEYTOJBHUKOB IIPU PELIECHUM 3a1ad JacT



BO3MOXHOCTBb ITOCTCIICHHO HAKAIJIMBATh OIIBIT IMPOBCACHHUA OOKA3aTCIbHBIX paCCYX(HGHHﬁ. Ha wagansHOM »Tame HN3YUCHUA W IIPUMCHCHHA IIPU3HAKOB
PaBCHCTBA TPCYTrOJIbLHUKOB uenecooGpasﬂo HCIIOJIb30BATh 3a/1a4u C TOTOBBIMHU YCPTCIKAMMU.

IMapanueasHbie npsamsie (13 yacos)
[Tpr3Haky napaniebHOCTH NPAMBIX. AKCHOMA MapajuieabHbIX NPsMbIX. CBOMCTBA MapalIeIbHbIX MPSIMBbIX.

Ocnosnas yeilb — BBCCTH OJHO U3 BaXHEHIIIUX IIOHATHH — IIOHATHE napajyiCJIbHBIX IIPAMBIX; OaTb II€PBOC IMPEACTABIICHUC 00 akcHomax H
AKCUOMATHYCCKOM MCTOAC B TCOMETPUH,; BBECTU aKCUOMY IMAPAJIJICIIBHBIX IIPAMBIX.

[Ipu3Haku U CBOMCTBa MapajulebHBIX MPSMBIX, CBSI3aHHBIE C yriaMH, OOpa30BaHHBIMHU IIPU MEPECEUEHUH JBYX MPSAMBIX CEKyLIeH (HAKpEeCT JIeKallUMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMM), IIMPOKO HUCIOJIB3YIOTCS B JaJbHEWUILEM MpPU U3YyYEHUH YEThIPEXYTOJILHUKOB, MOJOOHBIX TPEYrOJIbHUKOB, IpPHU
pELICHUH 33124, a TAKXKE B Kypce CTEPEOMETPUHU.

CoOoTHOIIEHHSI MeKIy CTOPOHAMM M yrjIaMu TpeyrojibHuka (20 yacos)

CymmMma yrioB TpeyroyibHuKa. COOTHOIIEHHE MEXAY CTOPOHAMM M yriaMu TpeyroiabHuka. HepaBeHcTBO TpeyroybHuKa. [IpAMOyronbHble TPEYrOJbHUKH, UX
CBOICTBa M NMPU3HAKU PaBEHCTBA. PaccTosiHKEe OT TOUKM 110 MpsiMON. PaccTosiHne Mexly nmapajljiesibHbIMU NpsAMbIMU. [locTpoeHne TpeyronbHHUKa 10 TPEM
JJIEMEHTaM.

OcHoeéHas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaKHBIE CBOWCTBA TPEYTOJIBHUKOB.

B nanHoli TemMe noKa3bIBaeTCs O/HA U3 BaXHEHINX TEOPEM T'€OMETPUU — TeopeMa O CyMMeE YIJIOB TpeyrojbHUKa. OHa MO3BOJISET JaTh KiIacCU(UKALIHIO
TPEYroJbHUKOB IO yIiiaM (OCTPOYTOJIbHBINA, NPSMOYTOJIbHBIA, TYNOYTOJbHBIN), @ TakXKe YCTaHOBUTh HEKOTOpbIE CBOMCTBA M TNpPH3HAKH PaBEHCTBA

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

ITousTue pacCToOdHNA MEXKAY MapalJICJIbHBIMHA IIPAMBIMHA BBOAUTCA HaA OCHOBE JIOKaSaHHOﬁ npeaABapuTCIbHO TCOPEMEI O TOM, YTO BCC TOUKHU Ka)K}IOﬁ H3 IBYX
NnapajiCJIbHBIX MPAMBIX PABHOYAAJICHBI OT ,Z[pyl“OfI HpHMOﬁ. OTO MOHATHE HUIrpacT Ba’)KHYIO POJIb, B YaCTHOCTH HUCIIOJIB3YCTCA B 3a/la4aX HA MOCTPOCHUC.

HpI/I pelmiCHUH 3a/1a4 Ha MMOCTPOCHUC B 7 xIacce CJICAYCT OIrpaHUYUTHCA TOJIBKO BBIITOJIHCHHUEM U OIMMCAHUEM IMOCTPOCHUA HCKOMOM (I)I/IprBI. B oTnenpHBIX
CJIydasx MOKHO HNPOBCCTH YCTHO aHaAJIMU3 U JOKA3aTCIbCTBO, a JJICMCHTBI HCCICAOBAHHA HOJIKHBI IMPUCYTCTBOBATH JIMIIb TOrAd, KOTAAa 3TO OTOBOPCHO

YCJIOBUEM 3aa4u.

IHoBTOpenue. Pemenne 3axa4 (6 4.)
OcHnosnas yens. IIOBTOpUTD, 3aKpenuTh U 0000IUTH OCHOBHBIE Y Y /], ToTydeHHBIE B 7 Kiacce.

8 knacc (2 u 6 nedenio, 6ceco 68 1)



YeroipexyroabHuku (15 yacoB)

MHOTroyroinbHHK, BBIIYKJIBII MHOTOYTOJBHHUK, 4YeThIpexyroyibHuUk. Ilapamienorpamm, ero cBoiictBa u mnpusHaku. Tpaneuus. IIpsmoyronbHuk, pomo,
KBaJpat, ux cporictBa. OceBas U LIEHTPAJIbHAS CUMMETPHUHU.

Ocnosnas yenb — W3Y4YUTh HamOosiee BaXKHbIC BUIBI YETHIPEXYTOJbHUKOB — IapajulejorpamMM, NPsSMOYTOJbHUK, POMO, KBajapar, Tpareuuio; IaTh
npezcTaBieHue o Gurypax, 001aJaromrX 0CEBOM HITH LIEHTPATBHON CHUMMETPHEH.

I[OKaBaTeJIbCTBa OOJIBIIIMHCTBA TCOpEM I[aHHOfI TEMbI U PCIICHHA MHOI'UX 3aJa4 HPOBOAATCA C IMMOMOIIBIO IMTPHU3HAKOB PABCHCTBA TPCYTI'OJIbHUKOB, IIO3TOMY
IIOJIE3HO X ITOBTOPUTH B HAYAJIC U3YUYCHHS TCMBI.

OceBasg u HCHTpaJIbHad CHMMCTPHUU BBOATCA HE KakK npeo6pa30BaHHe IINIIOCKOCTH, a KakK CBOMCTBA ICOMCTPUUICCKUX (I)I/Il"yp, B 4YaCTHOCTHU
YCTBIPEXYTOJIbHUKOB. P ACCMOTPCHUC OTUX TTOHATHH KaK ,I[BI/I)KeHI/Iﬁ IUNIOCKOCTH COCTOMTCS B 9 Kitacce.

Ilnomaap (14 yacon)

[TonsiTre miomaan MHOroyroiapbHuKa. [lnomany npsMoyroiasHuKa, mapaiiesorpaMMa, TpeyroyibHuka, Tpaneuuu. Teopema Iludaropa.

OcHogHas yenvb — PACUIUPUTh U YIIIYOUTH MOJIyY€HHBIE B 5—6 KilaccaX MPEJCTaBICHUS y4allUXcs 00 M3MEPEHUH U BBIYMCICHUM IUIONIa/Iel; BBIBECTH
dbopMynbl TIOMIANEH MPSIMOYTOJIbHUKA, TMapajuieJorpaMMa, TPEyrolibHHKA, Tpamleluu; J0Ka3aTb OJHY W3 TIABHBIX TEOPEM T'€OMETPUU — TEOpeMy
[Mudaropa.

BoiBoa opMyit At BRIYMCIIEHUS TUIONIAIEH MPAMOYTOJIbHHKA, MapajljiesiorpaMmma, TpeyrolbHHUKA, TPanelliid OCHOBBIBAETCS HAa JBYX OCHOBHBIX CBOMCTBax
IUIOMIa/Iel, KOTOpbIe MPUHUMAIOTCS UCXO/I U3 HATJISAHBIX MPEACTaBICHHM, a Takke Ha GopMyse IIIOmaan KBaapaTa, 000OCHOBAaHUE KOTOPOH HE SBISETCS
00s13aTeIbHBIM IJId ydalnxcs.

HetpagummoHHoO# /TSI IKOJIBHOTO Kypca SBJISIETCS TeopemMa 00 OTHOIICHHWH TUIOMIAZCH TPEyroJIbHUKOB, HMEIONIUX M0 paBHOMY yriy. OHa MO3BOJISIET B
JMaIbHEUIIEM JaTh MPOCTOE JOKA3aTEeNbCTBO MPU3HAKOB MOM00MsS TPEYroNbHUKOB. B ATOM COCTOMT OJHO W3 MPEUMYINECTB, O0YCIOBIEHHBIX pPAaHHUM

BBCJACHUEM ITOHATHS IJIOIIIAI1.

Joka3zatenbctBo TeopeMbl [Tudaropa ocHoBbIBaeTCsl Ha CBOMCTBaxX IUIomazel u gopmyrnax s miomaaeld KBajapara U NpsMoyroibHuka. JokaspiBaercs
TaKxe Teopema, ooparras Teopeme [ludaropa.

IToxo6HubIe TpeyroabHuku (19 yacon)

[Tono6usie TpeyronbHuky. lpru3Haku nonodus TpeyroabHUKOB. [IprMeHeHne mogo0us K 10Ka3aTelnbCTBY TEOPEM U pelieHuro 3afad. CHHYC, KOCUHYC U
TAHI'€HC OCTPOTO YIJla MPSMOYTOJBHOTO TPEYroJIbHUKA.



OcHogHas yenb — BBECTU MOHATHE MOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKU MMOJA00MS TPEYroJbHUKOB U X MIPUMEHEHHS; ClIeNaTh MEePBbIi 1mar B
OCBOCHHMH YYAIIUMUCS TPUTOHOMETPUUECKOTO anmnapara reOMeTpUH.

Onpenenenne NoJOOHBIX TPEYTOJLHUKOB JIAETCA HE HAa OCHOBE MPEOOpazoBaHMsI 1101001, a Yepe3 PaBeHCTBO YIJIOB U MPONOPIIMOHAIBHOCTH CXOJICTBEHHBIX
CTOPOH.

[TpusHaku moo0Oust TPEYTOIBHUKOB JI0KA3bIBAIOTCS C IOMOIIBIO TEOPEMBI 00 OTHOIICHUH IIJIOUIA I TPEYTrOJIbHUKOB, UMEIOIINX 10 PAaBHOMY YTIIy.

Ha ocHoBe npusHakoB 1o100Ms JOKa3bIBAETCS TEOPEMAa O CPEIHEN JIMHUM TPEYTrOJIbHUKA, YTBEPKICHUE O TOUYKE NEPECEUEHUs] MEIUaH TPEYroJIbHHMKA, a
TaK)Ke JBa YTBEPXKJEHHUS O MPOMOPIHOHATIBHBIX OTpPE3Kax B MPSIMOYroJIbHOM TpeyrojbHuKe. [laeTcs mpeacTaBieHHE O MeTo/e MoAoOHs B 3ajadyax Ha
IIOCTPOEHUE.

B 3axirroueHne TeMbl BBOJSATCA 3JIEMEHTHl TPUTOHOMETPUU — CHHYC, KOCUHYC M TAHT€HC OCTPOTO yTJila IPSIMOYIOJIBHOIO TPEYTOJIbHHKA.

Oxpy:xkHoCcTh (16 YacoB)

Bzaumnuoe PacCIIOJIOKCHHUC HpHMOfI U OKPYKHOCTHU. KacarenpHast x OKPY’XHOCTH, €C CBOMCTBO M IIPpHU3HAK. HeHTpaJ'IBHBIC WU BIIMCAHHBIC YTJIbIL. quHpe
3aMCYATCIIbHBIC TOYKU TPCYIrOJIbHUKA. Brmcannas n onmcanHas OKPYKXHOCTH.

OcHogHas yenb — pacllUpUTh CBEJEHUS 00 OKPYXHOCTH, MOJIyUEHHBIE YYallUMHUCS B 7 Kjacce; U3y4yuTh HOBBIE (DAKThI, CBSI3aHHBIE C OKPY>KHOCTbIO;
MO3HAKOMUTb YHalIUXCs C YEThIPbMS 3aMeuaTeIbHBIMU TOUKAMU TPEYroJbHUKA.

B nanHOI TeMe BBOJUTCS MHOT'O HOBBIX MOHSTHI M paCCMaTPUBAETCS MHOTO YTBEP KICHMM, CBA3aHHBIX C OKPYKHOCTBIO. J[JI1 NX YCBOCHHMS CIIEYET YIACIUTh
00Jb1110€ BHUMAHUE PEIIEHUIO 3a/1a4.

YTBepKIeHUSI O TOYKE MepeceueHusi OUCCEeKTPUC TPEeYrojdbHUKa M TOUYKE MEPEecedeHHs] CEpeIWHHBIX MEePHEeHAMKYISIPOB K CTOPOHAM TPEYrojibHUKa
BBIBOJISTCSI KaK CIICJICTBUSI U3 TEOPEM O CBOMCTBAX OMCCEKTPHUCHI YIJia U CEPEIUHHOTO MEPIEHIUKYISIpa K OTpe3Ky. TeopemMa 0 TOUKe MepeceueHUs BBICOT

TPCYroJIbHUKA (I/IJ'II/I nx HpOIlOJDKCHHﬁ) JOKa3bIBACTCA C IOMOIIBIO YTBEPKACHUA O TOUKE NIEPECCUCHUS CCPCANHHLBIX NICPIICHAUKYIISAPOB.

Hapﬂz(y C TeopcMaMu 00 OKPY’KHOCTAX, BIIMCAaHHOH B TPECYIrOJIbHUK U OIMMCAaHHOM OKOJO HCro, pacCMaTpuBarOTCA CBOMCTBO CTOPOH OIIMCAaHHOI'O
YCTBIPCXYT'OJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOT'O YCTHIPEXYTOJIbHUKA.

IHoBTOpenue. Pemenune 3anau (5 yacon)
Ocnosnas yens. IIOBTOpUTD, 3aKpenuTh U 0000IUTh OCHOBHBIE Y Y [, ToTyueHHBIC B § Ki1acce.

9 knacc (2 u 6 nedemno, 6cezo 68 u)



BekTopbl. MeToa koopauHat (22 yaca)

[Tonsitue BekTtopa. PaBencTtBo BekTOpoB. Cio)KeHHME M BBHIYUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHue BeKTOpa MO JBYM
HEeKoJTMHeapHbIM BekTopaM. Koopaunatsl Bektopa. [Ipocreiiiine 3agauu B KoOpIAMHATaX. Y paBHEHUsI OKPYKHOCTH U HpsAMOi. [IpuMeHneHue BEeKTOpoB U
KOOpAMHAT IIPH PELICHUH 3ajau.

Ocnosnas yeilb — HAYYUTHh YJallluXCs BBIIIOJIHATH ,HGfICTBPISI Haa BCKTOpaMU KaK HallpaBJICHHBIMU OTPE3KAMU, YTO BAXKHO JIA NPUMCHCHHSA BCKTOPOB B
(1)I/I3I/IKC; IIO3HaKOMHUTH € UCIIOJIB30BaHUEM BEKTOPOB U ME€TOJa KOOpJAWHAT IIPU PCHICHUN I'COMETPUUICCKUX 3aaay.

Bektop ompenensercs Kak HampaBJICHHBIM OTPE30K M JCHCTBHS HaJl BEKTOPAMH BBOJATCSA TakK, KaK 3TO NpUHATO B (usuke, T. E. kak aeicTBHS C
HaHpaBJIeHHI)IMI/I OTpGSKaMI/I. OCHOBHOG BHUMAHUC JOJIKHO 6I)ITI) y,[[eJIeHO BI)Ipa60TKe yMCHI/If/'I BBITIOJIHATH onepam/m Haxg BGKTOpaMI/I (CKJIaI[BIBaTI) BeKTDpI)I
10 MpaBWJIaM TPEYroJbHHUKA M IapajuiejiorpaMMa, CTPOUTh BEKTOP, PaBHBIA Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TaK)Ke BEKTOP, PABHBIN MPOU3BEICHHIO
JAHHOTO BEKTOpa Ha JAHHOE YHUCIIO).

Ha npumepax mokaspiBaeTcsi, Kak BEKTOPbI MOTYT NPUMEHATHCS K PEIICHHIO TeoMeTpuyeckux 3amad. Jlemoncrpupyercs 3¢peKTHBHOCTD MpUMEHEHUs
dopMy Ui KOOPJIMHAT CEPEAUHBI OTPE3Ka, PACCTOSHUS MEXKAY JABYMsI TOUKAMH, YPaBHEHUH OKPYKHOCTH M NPAMOHl B KOHKPETHBIX N€OMETPUYECKHUX
3ajadax, TeM CaMbIM JIaeTCsl IPEICTaBICHUE 00 U3yYEHUN T€OMETPUUYECKUX (DUTYp C TOMOIIBIO METOJI0B alreOphl.

CooTHOIIEHHS MeXKTY CTOPOHAMH M YIJIAMH TpeyroJbHuka. CkansipHoe Npou3BeieHne BeKTopoB (144acoB)

CI/IHYC, KOCHHYC U TAHI'CHC YyTJIa. TCOPCMH CHHYCOB U KOCHHYCOB. Pemienne TPECYIrOJIbHUKOB. CKaJ'ISIpHOC MPONU3BCACHUC BCKTOPOB U €0 NPUMCHCHUC B
TCOMECTPHUICCKUX 3aaadax.

OcHognas yenb — pa3BUTh YMEHHUE YUalUXCsl IPUMEHSATh TPUTOHOMETPUYECKUH anmapaT pu pelieHn FreOMEeTPUUECKUX 3a1a4.
Cunyc u xocunyc soboro yria ot 0° qo 180° BBOIATCS ¢ MOMOIIBIO €IMHUYHOM MOJIYOKPYKHOCTH, JJOKA3bIBAIOTCSI TEOPEMbI CUHYCOB M KOCHHYCOB U
BBIBOJIUTCS €lle oJHa (hopMyJia IJIOMAAN TPEyrojbHUKa (TI0JIOBUHA MTPOU3BEICHUS IBYX CTOPOH Ha CHHYC yIJla MEXKIY HUMH). DTOT anmnapar NpuMeHseTcs

K PCHICHUIO TPCYT'OJIbHUKOB.

CKaJISIpHOG MPOU3BCACHUC BECKTOPOB BBOJUTCS KAaK B (I)I/IBI/IKC (HpOI/I3Be)IeHI/Ie JJIMH BEKTOPOB HAa KOCUHYC yIJla MCKAY HI/IMI/I) PaCCManI/IBaIOTCSI CBOMCTBA
CKaJIApHOTO IMPOU3BEACHUA U €TI0 MPUMEHCHUC ITPH PCIICHUN I'COMETPUUCCKHUX 3aj1ay.

OCHOBHOe BHUMAHHC cne)lyeT YJIeJ'II/ITB BI)Ipa6OTKe HpO'—IHBIX HABBIKOB B HpI/IMeHeHI/II/I TpI/Il"OHOMeTpI/I'-IeCKOFO annapaTa HpI/I peHIeHI/II/I FeOMeTpI/ILIeCKI/IX
3a1ad.

JlnuHa OKPYKHOCTH M II0IAAb Kpyra (12 yacos)



[TpaBriibHBIE MHOrOYrojapbHUKHA. OKpYKHOCTHM, OIMCAaHHAs OKOJIO IPaBHWJIBHOIO MHOTOYTOJBHUKA M BIHCaHHas B Hero. lloctpoeHme mpaBUIIBHBIX
MHOT'OyTOJIbHUKOB. [[nrHa okpyxHoctu [Imomans kpyra.

OcnoséHas yenb — PacIMPUTh 3HAHUE YYAIIMXCS O MHOTOYTOJBHHMKAX; PACCMOTPETh MOHSATHS JUIMHBI OKPY)KHOCTH M IIOUIATN Kpyra U GOpMyJbl s X
BBIUMCIICHMUSL.

B Hawane TeMmbl naeTcs ompeAesieHHe MPaBUIBHOIO MHOTOYIOJbHHMKA, U PACCMATPUBAIOTCS TEOpEeMbl 00 OKPY)KHOCTSIX, ONHCAHUE OKOJO IPaBUIbHOTO
MHOIOYrOJIbHUKAa M BIMCAHHOM B Hero. C IOMOIIBIO ONUCAHHOW OKPYKHOCTH PELIAKOTCS 3aJa4d O IOCTPOCHUH IPABWIIBHOIO ILECTUYTOJbHUKA U
IPABWIBHOTO 271-YTOJIbHUKA, €CIIU J1aH IPABUIIBHBIN 71-yTOJIbHUK.

@opMyIIbl, BBIPAKAIOIIKE CTOPOHY IMPABWIBHOIO MHOIOYTOJIBHUK M PaJWyC BIHCAHHOW B HEro OKPYKHOCTH 4Y€pe3 paguyC ONMCAHHOM OKPYKHOCTH,
UCIIOJIB3YIOTCSl TPU BbIBOJIE (OPMYJ JUIMHBI OKPYXKHOCTH M IUIOLIaJM Kpyra. BbIBoJ omupaercs Ha MHTYWTUBHOE HpPEJCTaBICHHE O Mpejese: Npu

HCOIrPpaHNUYCHHOM YBCJIMYCHUU YHCJIa CTOPOH IIPAaBHUJIBHOTO MHOI'OYI'OJIbHMKA, BIHCAHHOI'O B OKPYXHOCTb, €I0 ICPUMECTP CTPECMUTCA K TJIIMHC 3TOU
OKPY’KHOCTH, a IJIOINaJlb — K INIOIIAaAN Kpyra, OrpaHu4€HHOTI'O0 OKPY’KHOCTBIO.

JABuxenusi (10 yacon)
OTtoOpakenue miockocty Ha ceds. [Tonstue nmxenus. OceBas u HieHTpanbHas cuMMeTpud. [lapamnensHeiil nepenoc. [ToBopot. Hanoxxenust u 1BUKEHHUS.

OcHosHas yenb — TO3HAKOMUTH YUYAIlUXCS C TIOHSATHE: JBWXKEHUS W €ro CBOWCTBAMH, C OCHOBHBIMM BHUJAMH JIBIDKCHHM, C B3aMMOOTHOIICHUSIMH
HaJIOKEHWI U OIBUKECHUN.

JIBuKeHMe TIOCKOCTH BBOJAMUTCS KaK OTOOpakeHHE IIOCKOCTH Ha ce0sl, COXpaHsSIoIee pacCTossHuE Mex Ay Toukamu. [Ipu paccMoTpeHun BUIOB JBHKEHUN
OCHOBHOE BHUMAaHHE yJIEJISIETCsl TOCTPOSHHUIO 00pa30B TOUYEK, MPSMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPH OCEBOW U LIEHTPAIbHON CUMMETPUSIX, MapajuleIbHOM
nepeHoce, moBopoT. Ha s dexkTHhIX mpuMepax MmoKa3bIBaeTCs IPUMEHEHHUE JIBKEHUH MPU pelIeHUH FTeOMETPUUECKUX 3a/1auy.

[TonsiTe HaO)KEHHS OTHOCHUTCS B JIaHHOM Kypce K YHCIy OCHOBHBIX MHOHATUH. JloKa3bIBaeTcsi, YTO TOHSATHUS HAJOXKEHUS U JIBHXKEHUS SIBIISIOTCS
9KBHUBAJIECHTHBIMU: JTI000€ HAJIOKEHUE ABISETCS JIBUKEHHEM IUIOCKOCTH U 00paTHO. M3yueHue 10KazaTesbCcTBa He sBisgeTe 00s3aTeIbHBIM, OJTHAKO CIEeyeT
PaccMOTpPETh CBSI3b MOHSITUN HANOKEHUS U JBUKECHHUS.

IHoBTOpenue. Pemenne 3axa4 (84acos)

Ocnosnas yenv. [10BTOpUTH, 3aKpeNUTh U 0000IINTH OCHOBHBIE Y'Y /] 32 OCHOBHYIO HIKOJTY.






TEMATHYECKOE INTAHUPOBAHHUE

OcHOBHOE COACPIKAHUC 110 TEMaM

XapakTepHuCcTHKa OCHOBHBIX BHJIOB
NESTEIIbHOCTH YYCeHUKA (Ha YPOBHE
yueOHBIX IeUCTBUI)

7 kjacce

1. HayanpHble reomerpuueckue cBeaeHus 11 u.

[Ipsimas 1 oTpe3ok. Jlyu u yroi.
CpaBHEHHE OTPE3KOB U YIJIOB.
N3mepenue orpeskos. M3mepenue
yrioB. [lepneHauKynsipHbIe psSMBIE.

OOBSICHSTD, YTO TAKOE OTPE3OK, TyY,
yroJI, Kakue (pUrypsl Ha3bIBAIOTCS
paBHBIMHU, KaK CPaBHUBAIOTCA U
U3MEPSIOTCS OTPE3KH U YTJIbI, 9TO TAKOE
rpajyc U TpajycHas Mepa yria, Kakou
YTOJI HA3BIBAETCS MPSMBIM, TYIIBIM,
OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE
cepeiHa OTpe3Ka U OMCCeKTprca yria,
KaKHe YTIIbl HA3bIBAIOTCS CMEKHBIMU U
KaKHe BEpTUKATBHBIMI; (DOPMYIIHPOBATH
1 00OCHOBBIBATh YTBEPKICHUS O
CBOMCTBAaX CMEKHBIX U BEPTHKAITBHBIX
YIJI0B; OOBSICHATH, KAKUE MPSMBIC
HA3BIBAIOTCS NIEPIICHTUKYIIPHBIMU;
dbopMynupoBath 1 000CHOBHIBATH
YTBEP)KJICHHUE O CBOMCTBE JABYX MPSIMBIX,
MEPICHIUKYISIPHBIX K TPEThEH;
n300pakaTh U PaCIiO3HABATh YKa3aHHBIC

PeryasiTuBHBIC: OLICHUBATh IPAaBUIBHOCTD BBINOJIHEHUS JEHCTBHUS HA
YPOBHE aJIEKBaTHOM PETPOCIEKTUBHON OLICHKH;

Ilo3naBaTenbHBIC: CTPOUTH PEUYEBOE BBICKA3bIBAHUE B YCTHON U
MUCBbMEHHON (hopMe; OpUEHTUPOBATHCS Ha pasHOOOpa3ue crnoco0oB
peleHus 3a1ay;

KomMMmyHuKaTHBHBIE: KOHTPOJIUPOBATH ACUCTBUS MapTHEpPA.




npocteiiimue GUrypsl Ha yeprexax;
pemarh 3a7a4u, CBSI3aHHbIE C ATUMHU
npocteimumMu purypamu

2. TpeyronbHuku 18 u.

[Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB.
Menuanbl, OUCCEKTPUCHI M BHICOTHI
TPEYroJIbHUKA. 3a/1a4d Ha IOCTPOEHUE.

OOBsCHATD, Kakas (pUrypa Ha3bIBaeTCs
TPEYTOJIBHUKOM, YTO TaKOE€ BEPILHHBI,
CTOPOHBI, YIJIbl U IEPUMETP
TPEYTOJIbHUKA, KAKOU TPEYTrOJIbHUK
Ha3bIBAETCSl paBHOOEIPEHHBIM U KaKOH
PaBHOCTOPOHHHUM, KaKH€ TPEYrOJIbHUKU
Ha3bIBAIOTCS PaBHBIMU; H300pakaTh U
pacro3HaBaTh Ha YepTekKax TPEYroJib-
HUKH U UX JIEMEHTHI; (OPMYIUpOBaTh U
JI0OKa3bIBaTh TEOPEMBI O IPU3HAKAX
paBEHCTBA TPEYTOJIbHUKOB; OOBSCHSATD,
YTO HA3BIBAETCS NEPIEHANKYIIAPOM,
IIPOBEACHHBIM U3 JAHHOU TOYKU K
JaHHOW NpsIMOM; (OpPMYIHpPOBATh U
JI0OKa3bIBaTh TEOPEMY O NEPIEHAUKYIIAPE
K [IPSIMOIi; OOBSACHATD, KAKHE OTPE3KH
Ha3bIBAIOTCS MeJIMaHOM, OMCCEKTPUCOM U
BBICOTOM TPEYTOJIbHUKA;
(dbopMynHpOBaTh U JOKA3bIBATh TEOPEMBbI
0 CBOMCTBaxX paBHOOEAPEHHOTO
TPEYroJIbHHUKA; PEeIIaTh 3a1a4H,
CBSI3aHHBIE C PU3HAKAMH PAaBEHCTBA
TPEYTOJIbBHUKOB U CBOMCTBAMHU
paBHOOEIPEHHOTO TPEYTOJIbHUKA;
'bopMynHUpoBaTH ONpeaesieHIEe
OKPY)KHOCTH; OOBSCHATH, YTO TAKOE
LIEHTP, paguyc, XopJa U IUaMeTp
OKPY’KHOCTH; pelaTh IPOCTEHUIINE
3a/1a4y Ha IOCTPOEHUE (TIOCTPOEHUE

PeryisituBHble: BHOCHTh HEOOXOMMbIE KOPPEKTHBBI B IEHCTBHE
II0CJIE €T0 3aBEepPIIEHUS Ha OCHOBE y4€Ta XapaKTepa CAeIaHHbIX
OIIIHOOK;

Ilo3naBatenbHble: Biasers oOIIMM IPUEMOM pELLIEHUS 3a/ay;
KommyHukaTuBHbIe: JoroBapuBaThCs U NPUXOAUTH K 00ILEMY
PELIEHNIO B COBMECTHOM AESITEIbHOCTH.




yIJla, paBHOTO JaHHOMY, IIOCTPOCHUE
OMCCEKTPUCHI yIIIa, IOCTPOCHHE TIep-
NEeHUKYIISPHBIX MPSIMBIX, TIOCTPOCHUE
CepeIMHBI OTpe3Ka) U 0oJIee CIIOKHBIC
331241, UCIOJIB3YIOINE YKa3aHHbIE IIPO-
CTEHIIINE; COTMOCTABIIATH MOTyYCHHBIH
pEe3yJIbTAT C YCIOBUEM 33/1a4H;
aHAJM3UPOBATh BO3MOXKHBIE CITydan

3. IlapayutenbHbie npsiMble 124.

[Ipu3Haky napajuieIbHOCTH IBYX
IpsIMBIX. AKCMOMA NIapajuIeIbHOCTU
JBYX IIPSIMBIX

DopmyIHpOBaTh ONPEACIICHUE
napauIeIbHBIX IPSAMBIX; OOBSICHATH C
IMOMOIIbIO PUCYHKA, KAKHUEC YTJIbI,
o0pa3oBaHHbIE IPU MTEPECEUCHUH IBYX
MPSMBIX CEKYILIEH, Ha3bIBAKOTCSI HAKPECT
JIeXKALMMH, KaKue OJHOCTOPOHHUMU U
KaKHe€ COOTBETCTBCHHBIMU
dbopMynupoBaTh U JOKA3bIBATH
TCOPECMBI, BbIPpAKAIOIINUE ITPU3HAKHU
MapaJuIeIbHOCTU IBYX IPSAMBIX;
06’135[CH$[TB, YTO TaKO€ aKCHUOMBI
T€OMETPUU U KaKHE aKCUOMBI yiKe
HCIIOJIb30BAINCH paHee; POopMYIUpOBaTh
AKCUOMY NapaJuIeNIbHBIX MPSMBIX U
BBIBOJIUTH CJICACTBUS U3 Hee,
dbopMynTHUpOBaTh U TOKA3bIBATH TEOPEMBI
0 CBOMCTBaX MapajuIeNIbHBIX MPSIMBIX,
oOpaTHbIE TeOpeMaM O MpU3HAKaxX Ma-
paUIeIbHOCTH, CBSI3aHHBIX C HAKPECT
JIeXKALMMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHHUMH YIJIAMH, B CBSI3H C
9THM OGLHCHHTB, 4TO TAaKOC YyCJIOBHUC U
3aKJIOYEHUE TEOPEMBI, KaKas TeopemMa
HA3bIBAETCSI OOPATHOM MO OTHOLIECHUIO K

PeFYJIﬂTHBHLIeI OLCHUBATH IMPABUJIBHOCTDH BBIIIOJIHCHU A I[GflCTBHSI Ha
YPOBHE aﬂeKBaTHOﬁ peTpOCHCKTHBHOﬁ OLICHKH,

IMo3naBaTeIbHBIE: CTPOUTH PEUEBOEC BHICKA3bIBAHHE B YCTHOU U
MMCBbMEHHON (hopMe; OpUEHTUPOBATHCS Ha pasHOoOpa3ue crnoco0oB
peleHus 3ajau;

KomMyHHKaTHBHBIE: KOHTPOJIMPOBATH IEHCTBHS apTHEpPA.




JAaHHOU TeopeMe; OOBICHSITh, B 4EM
3aKJIF0YACTCs METOI I0KA3aTelIbCTBA OT
IPOTUBHOTO: OPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 yriax ¢
COOTBETCTBEHHO MapaUICIbHBIMH U
NEPHEHIUKYIAPHBIMU CTOPOHAMU;
HPUBOIUTH MIPUMEPBI UCTIOIb30BAHUS
9TOr0 METOJIa; peliaTh 3aa4u Ha
BBIYMCJIEHHE, I0KA3aTEIbCTBO U
MOCTPOCHHUE, CBSA3AHHBIC C
HapaﬂHeJ'II)HBIMI/I Hp?[MI)IMI/I

4. CoOTHOLIEHHE MEX/y CTOPOHAMU U YIJIaMU TpEyrojibHUKa 18 4.

CymMa yriioB TpeyrojabHHKA.
CooTHoIIeHNE MEXly CTOPOHAMU U
yIJIaMu TpeyrojbHHKA.
[IpssMOyTOIBHBIE TPEYTOIIBHUKH.
[TocTpoeHue TpeyroiabHUKA IO TPEM
JJIEMEHTaM.

DopMyIUpOBaTh U 10Ka3bIBATh TEOPEMY
0 CyMMe YIJIOB TPEYTOJIbHUKA U €€
CJIEJICTBUE O BHEIIHEM YTJIE
TPEYroJbHUKa, IPOBOIUTH
KJIacCU(UKALIUIO TPEYTOJIbHUKOB 110
yriaam; GopMyJIupOBaTh U JOKa3bIBATh
TEOPEMY O COOTHOLIEHMSIX MEXIY
CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA
(mpsimoe 1 00paTHOE YTBEPXKICHUS) U
CIIEACTBUS U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYT OJIbHUKA;
(bopMynUpOBaTh U T0KA3bIBATH TEOPEMBI
0 CBOMCTBaX MPsIMOYTOJIbHBIX
TPEYrOJIbHUKOB (MPSAMOYTOJIbHBIN
TPEYTroabHUK C yriioMm 30°, mpu3HaKu
paBeHCTBA MPSAMOYTOJIBHBIX
TPEYroJbHUKOB); (HOPMYIHPOBATH
OIpPEACIICHUS PACCTOSIHUS OT TOYKH J10
IIPSIMOM, pacCTOSTHUS MEKy I1a-
paJIICIIBHBIMU NPSIMBIMM; PEIIATh
3a/1a4¥ Ha BBIYMCIIEHMS], JOKA3aTEIbCTBO

PeryasitTuBHbIe: BHOCHTH HEOOXOIMMBIE KOPPEKTUBBI B JICHCTBHUE
TIOCJIE €T0 3aBEPIICHUS Ha OCHOBE yUeTa XapaKTepa ClIeITaHHbIX
OIIMOOK;

IMo3HaBaTeabHbIe: [IpOBOUTE CPABHEHHE, CEPUAITUIO U
KJIACCU(PUKAIIUIO 10 3aIaHHBIM KPUTEPHSIM;

Ilo3HaBaTebHBIE: CTPOUTH PEUYCBOE BHICKA3bIBAHUE B YCTHOU U
NUChMEHHOU (hopMe; OpUEHTUPOBATHCS Ha pasHOOOpa3ue crnoco0oB
pelIeHus 3a/1a9;




U IIOCTPOEHUE, CBA3aHHBIE C COOTHOLIE-
HUSAMM MEXK]y CTOPOHAMH U YIIIAMU
TPEYroJIbHUKA U PACCTOSTHUEM MEXKIY
NapaJuIeIbHBIMU IPSIMBIMHU, IIPU
HE00XO0IMMOCTH MPOBOAUTH IO XOAY
pELICHUS JONOIHUTENIBHBIC IOCTPOSHUS,
COIIOCTABJIATH ITOJIY4EHHBIN PE3yNbTaT ¢
YCIIOBUEM 3a7a4H, B 3a7a4axX Ha
IIOCTPOEHUE UCCIIEA0BATH BO3MOKHBIE
ciIyyau.

IToBTOpeHue 9 u.

8 kiaacce

5. YeTblpexyronbHuky 15 4

MHuoroyronasHuku. [lapamnenorpamMmm u
Tpamneuus. [IpsMoyronbHUK, poMO,
KBaJpar.

OOBACHATH, UTO TAaKOE JIOMaHas,
MHOT'OYTOJIbHUK, €0 BEPILIMHBI,
CMEXHBIE CTOPOHBI, THArOHAIIH,
n300pakaTh U pacro3HaBaTh
MHOTOYTOJILHUKHY Ha YepPTekKax;
MOKa3bIBaTh 3JIEMEHTHI
MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOKO U
BHEIIIHIO 0071acTH; GOPMYIUPOBAThH
OTIpeIeJIeHUE BBITTYKIIOTO
MHOT'OYTOJIbHUKA; M300paxaTh U
pacIio3HaBaTh BHITYKJIbIE U HEBBITYKITbIC
MHOT'OYTOJIbHUKH; POPMYITUPOBATH U
JIOKa3bIBaTh YTBEPIKICHHS O CYMMeE
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA U
CyYMME€ €ro BHEIIIHUX YIJIOB; OOBSICHATS,
KAaKHE CTOPOHBI (BEPILUHBI) Ye-
TBIPEXYTOJIbHUKA HAa3bIBAIOTCS

PerJ]ﬂTI/IBHble: YuuTeIBaThH IMpaBHJIO B IIJIAHUPOBAHWH YU KOHTPOJIA B
croco0e pereHus;

IMo3naBatenbHble: OpUEHTHPOBATHCSA HA pa3HOOOpa3ue crocoboB
peleHus 3a/1a4;

KoMMyHHKaTHBHBIE: KOHTPOJIUPOBATH JEHCTBHS ITApTHEPA




IPOTUBOIOJIOKHBIMU; (OPMYIUPOBATH
OIpezeNieHUs NapajuIeIorpaMma,
Tparenuu, paBHOOEPEHHON 1
IIPSIMOYTOJIBHOW Tpaneuuu,
IpSAMOYTOJIbHUKA, poMOa, KBaJpara,;
n300paxkaTh U pacro3HaBaTh 3TU
YeThIPEXYTOJIbHUKHY; (OPMYIUPOBATH U
JI0Ka3bIBaTh YTBEPKJIEHUSA 00 UX
CBOMCTBAxX M MPU3HAKAX; PEeLIaTh 3a7auu
Ha BBIYUCIICHUE, 10KA3aTEIbCTBO U
IIOCTPOEHHUE, CBA3AHHBIE C ATUMU
BHUJaMH YETBIPEX YT OJIbHUKOB;
OOBSACHSATH, KAKHE JBE TOUKU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO MPSAMOi (TOUKH), B KAKOM
cilyyae urypa Has3bIBaeTcs
CUMMETPUYHON OTHOCUTENIBHO MPSMOMN
(TOYKH) U 9TO TaKO€ OCh (LIEHTP)
CUMMETpUHU (QUTYPbI; TIPUBOJUTH
npuMepsl Guryp, o01agaromux 0CceBoi
(LeHTpaNTbHOM ) CUMMETPHEH, a TaKXKe
IIPUMEPBI OCEBOM U LICHTPAIbHON
CUMMETPHUH B OKPYKAFOIIEH HAC
00CTaHOBKeE.

6. [Tnomans 14 u

[Tmomaas MHOTOYrONBHUKA. [Tn0MIann
napasuieorpaMMa, TPeyTroIbHHUKA U
tpanernuu. Teopema I[Tudaropa.

OOBSCHATH, KAaK TPOU3BOUTCS
M3MEPEHHUE IO MHO-
rOYTrOJIbHUKOB, KAKHE MHOTOYTOJIbHUKH
HAa3bIBAIOTCS PABHOBEIMKUMU U KaKHe
PaBHOCOCTABJICHHBIMH; ()OPMYITHUPOBATH
OCHOBHBIE CBOMCTBA IJIOIAJEH U
BBIBOJHUTH C UX MOMOIIBIO (hOPMYJIBI
IJIOIIAACH IPSAMOYTOJIbHUKA,

PeryasiTuBHbIe: OIICHUBATh MPAaBUIBLHOCTD BHIMOJIHEHUSI IEHCTBHUS Ha
YPOBHE a/IcKBaTHON PETPOCIEKTUBHOM OLIEHKH;

Ilo3naBatenbHble: Bianers oOIIMM MPpUEMOM pelLlIeHUs 3ajay;
KommyHukaTuBHbIe: JoroBapuBaThCs U MPUXOAUTH K 00ILEMY
PELIEHUIO B COBMECTHON JEATENBHOCTH.




napajiesiorpaMMa, TPeyroJIbHUKa,
Tpanenuu; GopMyIHpPOBATH U
JIOKa3bIBaTh TEOPEMY 00 OTHOIICHUU
IJIOIIAZAEN TPEYTOJIbHUKOB, UMEIOIIIUX
10 pPaBHOMY YTI1y; (hopMynupoBaTh 1
J0Ka3bIBaTh Teopemy lludaropa u
00paTHyIO ei; BRIBOAUTH (OPMYITy
['epoHa 1S TUIOIIAN TPEYTOIBHUKA,;
pelath 3aJja4i Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
dbopmynamu mIomAAEH U TEOPEMOit
[Tudaropa

7. Ilono6usie TpeyronpHuku 20 4

Ornpenenenne mogo0HBIX
TpeyroiabHUKOB. [Ipu3Haku mogoous
TPEYroJIbHUKOB. [IpumMenenune nogoous
K JI0OKa3aTeNIbCTBY TEOPEM U PELICHUIO
3a1a4. COOTHOIICHUS MEXKTY
CTOPOHAMH U yTJIAMU MIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA.

OOBSCHATD MOHSATHE
IPONOPLHUOHATILHOCTH OTPE3KOB; Gop-
MYJIHPOBATh OTPEIEICHUS TIOA00HBIX
TPEYroJbHUKOB U K03 PuiineHTa
noao0ust; GopmMyIupoBaTh U JOKA3bIBAThH
TEOpeMbl: 00 OTHOIIEHUH ILIO0IIAIeH
NOJJOOHBIX TPEYTOJILHUKOB, O MPU3HAKAX
o100 TPEYTOJIbHUKOB, O Cpe/iHel
JIMHUAW TPEYTOIBHUKA, O TIepeCCUeHUH
MeJlnaH TPeyroJibHUKa, O Ipo-
MOPIMOHAEHBIX OTPE3KaX B
IPSMOYTOJIBHOM TPEYTOJIbHUKE;
OOBSICHSTE, YTO TAKOE METO/I ITOA00HS B
3ajadax Ha MOCTPOCHUE, U IPUBOAUTH
PUMEPBI TPUMEHEHUS 3TOTO METO/A;
OOBSICHATB, KaK MOXKHO MCIIOJIb30BaTh
CBOICTBaA MOJAOOHBIX TPEYTOJHLHUKOB B
U3MEPUTENBHBIX paboTax Ha MECTHOCTH;
OOBSACHSATH, KAaK BBECTH MIOHATHE
1o00uS JUTsl TPOU3BOJIBHBIX (QUTYD;

PerynsiTuBHBIC. YUUTHIBATH IPABWJIO B IUITAHUPOBAHUH U KOHTPOJIA B
croco0e perieHus;

IMo3HaBaTeIbHbIE: CTPOUTH PEUYCBOE BHICKA3BIBAHKME B YCTHOM U
MUCHMEHHOM (hopMe; OPUEHTHPOBATHCS Ha pa3HOOOpa3ue crocoOoB
peIIeHHs 3a/1a4;

KommyHukaTuBHblIe: JoroBapuBaThCs U MPUXOAUTH K O0IIEMY
PEUICHUIO B COBMECTHOU ACATCIIBHOCTH.




(bopMyJIMPOBATh ONpECIICHUE U
I/IJIJIIOCTpI/IpOBaTL IIOHATHUA CI/IHyca,
KOCHHYCa ¥ TAHIeHCa OCTPOTO yIiia
HIpAMOYTOJIBHOI'O TPEYTOJIbHUKA;
BBIBOJIUTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOXKICCTBO M 3HAUCHUS
CHUHYCa, KOCHHYCa M TaHTeHCa JIIs YIJIOB
30°, 45°, 60°; pewmaTh 3a/1a4wu,
CBSI3aHHBIC C MTOJI0OUEM TPEYTOJILHUKOB,
JUUISL BBIYMCIICHHS 3HAYEHH I
TPUTOHOMETPHUYECKUX (PYHKIUI
HCII0JIb30BaTh KOMIIIOTEPHBIE
HpOrpaMMBEI.

8. OkpyxHOCTB 17 u.

KacarenbHast K OKpY>KHOCTH.
LlenTpanbHbIE U BIMCAHHBIE YTJIbI.
YeTpipe 3aMeyarTesbHble TOUYKH Tpe-
yrojibHUKa. Brincannas u onucanHas
OKPY>KHOCTH.

HccnenoBarh B3aMMHOE PacioyiOKEHUE
MPSIMOI ¥ OKPYKHOCTH; (POPMYJIMPOBATH
OnpeJIeJICHUE KacaTeIbHON K OKPYK-
HOCTH; (hOPMYITUPOBATH U JIOKA3bIBATh
TEOPEMBI: O CBOMCTBE KacaTeJIbHOMU, O
IpU3HAaKe KacaTelIbHOM, 00 0Tpe3Kax
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHOU
TOYKH; (DOPMYTUPOBATH TTOHITHS
LHEHTPAIBHOTO YIJIa U TPalyCHOU MEphI
JIyTA OKPYKHOCTH; (pOopMyTHupOBaTh U
JTIOKa3bIBaTh TEOPEMBI: O BIMCAHHOM
yTiie, O MPOU3BEICHUH OTPE3KOB
MEPECEKAIOIIMNXCS XOP/I;
(bopMyITHUPOBATh U I0KA3bIBATh
TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeIbHBIMU
TOYKaMH TPEYroJbHUKA: 0 OUCCEKTpUCe
yriia u, KaK CJIEJICTBUE, O MepeceyeHUNn
OUCCEKTPHUC TPEYTOJBbHUKA; O
CEepPEeIMHHOM MEPIEHIUKYISIPE K OTPE3KY

PeryasituBHbie: BHOCHTE HEOOXOAMMBIE KOPPEKTUBEI B IEHCTBUE
TTOCJIE €T0 3aBEPIICHUS Ha OCHOBE yUeTa XapaKTepa CJIeITaHHbIX
OIINOOK;

Ilo3HaBaTebHBIE: CTPOUTH PEUYCBOE BHICKA3bIBAHUE B YCTHOU U
MMCEMEHHOM (hopMe; OpUEHTHUPOBATHCS Ha pasHOOOpa3ue crmocoOoB
pelIeHUs 3a]1a9;

KoMMmyHuUKaTHBHBIE: KOHTPOJIUPOBATH ACHCTBUS MapTHEPA.




1, KaK CJIEJICTBUE, O IEPECCUCHUH
CEepPEIMHHBIX NEPIECHANKYISAPOB K
CTOPOHAM TPEYTOJIbHUKA; O
IIEPECEYECHUH BBICOT TPEYIOJIbHUKA;
(bopMynHpOBaTH OINPEIEIIEHUS
OKPYKHOCTEM, BIMCAHHOU B
MHOT'OYT'OJIbHUK U OIMCAaHHOW OKOJIO
MHOTOYTOJIbHHUKA; (POPMYITUPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOM B TPEYroJbHUK; 00
OKPY’KHOCTH, OIIMCAHHOW OKOJIO
TPEYrOJIbHUKA; O CBOMCTBE CTOPOH
OIMCAaHHOTO YETBIPEXYTOJBHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOI'O
YEeTBIPEXYyTOJIbHUKA; peuiaTh 3aa4y Ha
BBIUNCJIEHHE, JOKA3aTEIbCTBO U
IIOCTPOEHNUE, CBA3AaHHBIE C
OKPY>KHOCTBIO, BIIUCAHHBIMU U
ONMCAaHHBIMU TPEYTOJIbHUKAMHU U
YEeTBIPEXYTOJIBHUKAMU; UCCIIEA0BATh
CBOICTBa KOH(UTypaIuil, CBSI3aHHBIX C
OKPYKHOCTBIO, C IIOMOIIBIO
KOMITBIOTEPHBIX IIPOrPAMM.

[ToBTOpenue 44

PeryasituBHble: Pa3nnuath croco0 U pe3ynbTar AeicTBUS,
Ilo3naBaTenbHble: BiaseTs 00IUM IPHEMOM pELLICHHS 3a/1a4;
KommyHnukaTruBHble: JloroBapuBarbcst 1 MPUXOAUTH K 00LIEMY
PELICHUIO0 B COBMECTHOU J€ATEIBbHOCTH.

9 kJjacc

9. Bektopsl 12 4

[Tonstue BexTopa. CioxxeHue u

DopmMyIHPOBATH ONPEACICHUS U

PerynsiTuBHbIE!




BbIYHUTaHHUEC BEKTOPOB. VYMHOXEHE
BCKTOpaA Ha YHCJIO.

[IprMeHeHre BEKTOPOB K PELICHUIO
3az1ad.

WJUTIOCTPUPOBATH OHSATHS BEKTOPA, €ro
JUTMHBI, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB; MOTUBUPOBATH BBEJICHUE
MOHATUH U JCHCTBUM, CBI3aHHBIX C
BEKTOpPaMH, COOTBETCTBYIOIIUMH
puMepamu, oTHocsuMucs K
(U3UYECKUM BEKTOPHBIM BEITMYHHAM;
MIPUMEHSATh BEKTOPBI U JICUCTBUS HAJ
HUMHU TIPU PEIICHUU T€OMETPUUYECKUX
3aja4.

OueHuBaTh NPaBUIHLHOCTD BHIMOJIHEHUSI IEHCTBUI; GOPMYITUPOBAThH
QITOPUTM BBITIOJTHCHUS 33JJaHUHN, HAXOIUTh PAllMOHAILHBIE CITOCOOBI
paboTHI;

Ilo3HaBaTebHBIE: YMETh BBIICIATH CYIIECTBEHHYIO HHPOPMAITUIO U3
TEKCTOB, pEIIaTh 3a/1a4y Pa3HbIMU CIIOCOOAMH.

KoMMmyHUKaTHBHBIE: TIO/ICP)KUBATh HHUIIMATUBHOE COTPYIHUYIECTBO
B IIOMCKE U cOOpe MH(POPMAIINK, BHOCUTH BKJIa/ B COBMECTHbIE
JICACTBUA.

10. Meton koopaunar 10 4.

Koopaunats! BekTopa. IIpocrelimue
3a/la4y B KOOpJAUHAaTaX. Y paBHEHUs
OKPYKHOCTH Y MPSAMOI.

OOBSICHATH U WILTIOCTPUPOBATH MOHATHUS
IIPSIMOYTOJIBHOM CUCTEMBI KOOPIHUHAT,
KOOpJMHAT TOUYKH U KOOPJMHAT BEKTOPa;
BBIBOJIUTH U MCIIOJIB30BaTh IIPU
petieHnu 3a1a4 Gopmysbl KOOpAUHAT
CEpeIUHBI OTpe3Ka, JUIMHBI BEKTOPA,
pacCcTOSIHUSA MEXY IBYMSI TOUKAMH,
YPaBHEHHUS OKPYKHOCTH U NPSAMOIL.

PerynsTuBHbIe:

Onpenenars Lenb ypoka, IIaH JEHCTBHM, OLIEHUBATh NPAaBUIBHOCTH
BBITIOJTHEHUS IEUCTBUM, HAXOIUTh PALIMOHAIBHBIE CIIOCOOBI JEHCTBHIA.
Ilo3naBaTenbHBIC: CTPOUTH PEUYEBOE BBICKA3bIBAHUE B YCTHOU U
MMCBbMEHHON (hopMe; OpUEHTUPOBATHCS Ha pasHOOOpa3ue crnoco0oB
peleHus 3a1ay;

KommyHnukaTruBHble: JloroBapuBarbcst U MPUXOAUTH K 00LIEMY
PEILIEHUIO B COBMECTHOM JCATEIBHOCTH.

11. CooTHolIeHNE MEX Ay CTOPOHAMU M yIJIaMu TpeyroibHHuKa. CKansipHoe
IIPOU3BEJIEHNE BEKTOPOB. 14 4.

CuHyc, KOCUHYC, TAHT€HC, KOTAHTE€HC
yria.
COOTHOIIEHUS] MKy CTOPOHAMH U

yrilaMy TpeyroyibHuKa. CKanspHoe
IIPOU3BE/IEHUE BEKTOPOB.

DopMyIHPOBATh U UIUTIOCTPUPOBATH
OnpeAesieHus CUHyca, KOCUHYCa,
TaHreHca U KoTaHreHca yrioB oT 0 10
180°; BEIBOJIUTH OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO U (hop-
MYJIBI IpUBEACHUS; (DOPMYITUPOBATH U
JIOKa3bIBATh TEOPEMBI CHHYCOB U
KOCHUHYCOB, IPUMEHSThH UX TIPU
pEIICHUHU TPEYTrOJILHUKOB; OOBSICHSITH,

PeryasTuBHbIE!
CoznaBaTh ¥ IpeoOpa3oBBIBATH CXEMBI JIJISl pEeLIeHHUs 3a/1a4,
(hopMyIMPOBATH AITOPUTM BBIITOJTHEHUS 33 JaHUM.

Ilo3HaBaTebHBIE: CTPOUTH PEUYEBOE BHICKA3bIBAHUE B YCTHOU U
MUCbMEHHOM (popMe; OpPUEHTHPOBATHCS HAa pa3HOOOpa3ue CrocoOoB
pelIeHus 3a1ay;

KomMmMmyHukaTuBHbBIE:

KoHTpoaupoBaTs 1elicTBUS apTHEPA, BHOCUTH BKJIaJ B COBMECTHBIE




KaK MCIIOJIb3YIOTCS TPUTOHOMETPH-
yeckue (GopMysbl B U3MEPUTEIBHBIX
paboTax Ha MECTHOCTH; GOPMYIHPOBATH
OTIpeIeJIeHUs YTJla MEXKAY BEKTOpaMu U
CKaJIIPHOTO TIPOU3BEICHUS BEKTOPOB;
BBIBOAMTD' (POPMYITY CKAJIIPHOTO
IPOU3BEICHUS Yepe3 KOOPANHATEI
BEKTOpOB; (hopMynupoBaTh u
00OCHOBBIBAaTh YTBEPKACHHUE O
CBOMCTBaX CKaJISIPHOTO MPOU3BEICHUS;
HCIIOJIb30BATh CKAIIPHOE IPOU3BEICHNE
BEKTOPOB IIPH PELICHUH 33a4.

ﬂCﬁCTBHﬂ, 3aaaBaTh BOIIPOCKHI M OTBEYATh HA HUX.

12. JlninHa OKpYKHOCTH U IJIOIIAaab Kpyra. 12 u.

[IpaBUsIBHBIE MHOTOYTOJIBHUKH. [[11HA
OKPY>KHOCTH U IUIOLIAAb Kpyra.

DopMynMpOBATH ONIPEACIICHHE
[IPaBUIILHOTO MHOTOYTOJIbHUKA;
(bopMyIUpOBATh U 10KA3bIBATH TEOPEMBI
00 OKpY>KHOCTSIX, OITMCAHHOM OKOJIO
IIPaBUIILHOTO MHOTOYTOJIbHUKA U
BIIMCAHHOW B HETO; BBIBOJAUTH U
WCIIOJIH30BaTh (DOPMYJIIBI JIJIst
BBIYKCIICHHS IUIOIIAH IIPABUIIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U
paaunyca BIMCAaHHOW OKPY’KHOCTH;
pemars 3aa4y Ha IOCTPOCHHE
NPaBUIBHBIX MHOTOYTOJIbHUKOB; 00B-
SICHSITh TIOHSTHS JUINHBI OKPYKHOCTH U
IUIOINAAM KPYTa; BEIBOJUTH (DOPMYJIbI
JUISl BBIYUCIIEHUS TMHBI OKPY>KHOCTH U
JUIMHBI IyTH, IUIOLAIU Kpyra U
IUIOLIAIA KPYTOBOI'O CEKTOPA;
OPUMEHSATH 3TH (POPMYIIBI IPU PELICHUN
3a1ad.

PeryasiTuBHbIe: OIICHUBATh PAaBUILHOCTh BBIMOJIHEHUSI IEHCTBHUS HA
YPOBHE a/IcKBaTHON PETPOCIEKTUBHOM OLIEHKH;

Ilo3naBaTenbHbIE: CTPOUTH PEUEBOE BhICKa3bIBAaHUE B YCTHOU U
MUCHMEHHON (hopMe; OPUEHTHPOBATHCS Ha pa3HOOOpa3ue croco0oB
pelieHus 3a1ay;

KommyHukaTuBHbIe: J[oroBapuBaThCs U MPUXOAUTH K 00IEMY
PEILICHHIO B COBMECTHOM AESITETbHOCTH.




13. JIsmwxenus 10 4.

ITonsarue nuxenus. [lapamienpHblil
IIEPEHOC U ITOBOPOT.

OOBACHATD, UTO TAKOE OTOOpaKEHUE
IUTOCKOCTH Ha Ce0s U B KAKOM CIIydae
OHO HAa3bIBACTCS JABMKEHHEM IUIOCKOCTH;
OOBSACHSATH, YTO TAKOE OCEBAsI
CHUMMETPHSL, IICHTPAJIbHAS. CAMMETPHSI,
napaJulebHBIN IIEPEeHOC U IOBOPOT;
000CHOBBIBATh, UTO 3TU OTOOPAKEHUS
IUTOCKOCTHU Ha Ce0sl SIBISIOTCS
JIBIDKCHUSMHE; O0BSICHATh, KAKOBA CBSI3b
MEK/1y JBIDKCHUSMU U HAJ0KEHHUSIMU;
WUTIOCTPUPOBATH OCHOBHBIC BUJIBI JIBH-
KEHUI1, B TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPHBIX IIPOrPAMM.

PeryasTuBHbIe:
Co3naBath U IpeoOpa30BbIBATh CXEMBbI JUISl peLLICHHs 3a/1a4,
(opMyIHPOBATH AITOPUTM BBIITOJTHEHHS 33 JaHHMA.

Ilo3naBaTenbHBIE: CTPOUTH PEUEBOE BhICKA3bIBAHUE B YCTHOU U
MCbMEHHOU (opMe; OpUEHTUPOBATHCS HAa Pa3HOOOpasue crocoooB
pelieHus 3a1ay;

KoMMyHuKaTUBHBIE:

KOHTpOJII/IpOBaTB HeﬁCTBHﬂ napTHepa, BHOCUTH BKJIaJd B COBMCCTHBIC
JIeicTBUS, 3a/1aBaTh BOIIPOCHI U OTBEYATh HA HUX.

[ToBTOpEHue. 8u.

PeryasituBablie: OcyIiecTBISATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIB IO
pe3yibTary;

Ilo3HaBaTebHBIE: CTPOUTH PEUYEBOE BHICKA3bIBAHUE B YCTHON U
MUCbMEHHOU Popme;

KommyHnukaTruBHble: JoroBapuBatbcs U MPUXOAUTH K 00IIIEMY
PECUIICHUIO B COBMECTHOU ACATCIIBHOCTH.




N

5.
6.

IlnanupyemMblie pe3yabTaThbl H3yYeHHsI Kypca reoMeTpuu B 7-9 kiaccax.
Harasignasi reomerpust

BbInyCcKHUK Hay4YHUTCS:
pacrmo3HaBaTh Ha YepTekKaxX, pUCYHKAX, MOJICISIX U B OKPYKAIOIIIEM MUPE IJIOCKHUE U MTPOCTPAHCTBEHHBIC T€OMETPUIECKIE (PUTYPHI;
pacro3HaBaTh pa3BEPTKU Ky0a, IPSIMOYTOJILHOTO MapajlieJenuIe/a, MPaBmIbHONW MUPaMUIbl, HAIUHAPA U KOHYCA;
OTIpeeIIATh MO JMHEHHBIM pa3MepaM pa3BEPTKH PUTyphI TUHEITHBIE pa3Mepbl caMOil PUTYpbI U HA0OOPOT;

4.  BBYUCIATH 00BEM MPSMOYTOIBHOTO MapalIeICIUIEe/a.
Buvinyckuux nonyuum 603mMo#CHOCHb:
BLIYUCTIAML  00BEMBI  NPOCMPAHCIEEHHBIX 2OMEMPUYECKUX PuUeyp, COCMABIEHHbIX U3 NPAMOY2ONbHLIX NAPATIENeNnUNneo0s;
Yenyoums u pazsums npedcmasieHus 0 NPOCMPAHCIMEEHHbIX 2e0MEeMPULECKUX Pueypax;

NPUMEHAMb NOHAMUE PA3ZGEPMKU Ol 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

N

v

N

8.

9.

I'eomerpuuyeckue purypsi
BoinyckHUK HayuuTCS:
H0JIb30BATHCS SI3bIKOM T€OMETPUHU AJISl OITUCAHUS IPEAMETOB OKPY)KAOILEro MUPa U MX B3aUMHOI'O PACIOJI0KEHHUS;
pacrio3HaBaTh U M300paxkaTh Ha YEPTEKaX U PUCYHKAX reoMeTpudeckue (GUrypbl U uX KOHQUrypauuu;
HAXOJUTh 3HAUEHUS JJIUH JINHEHHBIX 3JIEMEHTOB (DUT'yp U UX OTHOILEHUS, rpaaycHyto Mepy yrioB oT 0 no 180°, npumenss onpeaeneHus, CBONCTBA U
HpU3HAKU QUTYP U UX DJIEMEHTOB,
oTHoIlIeHus puryp (paBeHCTBO, IO100ME, CHMMETPHH, TIOBOPOT, MapaJUICIbHBIN MEPEHOC);
OIepUpOBaTh Ha 6a30BOM YPOBHE MOHATUAMU T€OMETPUUYECKUX DUTYP;
ONEepUpOBaTh C HayaJIbHBIMU IOHATUSAMU TPUTOHOMETPHUM U BBINOJIHATH JIEMEHTApHbIE ONepaluuu Haj (QYHKIUSMU YIJIOB;
pelaTh 3aJauu Ha JJ0Ka3aTeNbCTBO, ONUPAsCh HAa U3yYEHHbIE CBOMCTBA (PUTYp M OTHOILEHUH MEXly HUMH U IPUMEHSISI U3y4E€HHbIE METO/IbI
JI0Ka3aTeNbCTB;
pelIaTh HECIOKHBIE 331a4i Ha IOCTPOEHUE, TPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHHUS ¢ IOMOIIBIO [IUPKYJISI U TMHEUKHY;
pelaTh IIaHUMETPUYECKUE 33/1a4H Ha HAXO0XK/IEHUEe FTeOMETPUUECKHX BEJIMYMH 0 00pa3liaM WM aJlropuTMaM, pelarh npocTenme
IUTAHUMETPUYECKHE 3a]1a4l B IPOCTPAHCTBE.
U3BJIEKaTh HH(POPMAIIHIO O TEOMETPUUECKUX (PUrypax, MpeCTaBIeHHYIO Ha YepTekax B SBHOM BUJIE;

10. mpUMEHSITH JUIs pEelIeHUs 3a]]a4 reoMeTprueckre (hakThl, €CIM YCIOBUS UX PUMEHEHUS 3aJ]aHbl B IBHOI (QopMe;

11.

12.
13.

14.
15.
16.

Buvinyckuux nonyuum 603MoMCHOCHb:

0811a0emb Memooamu peuleHus 3a0ay Ha BbIYUCTEHUS U OOKA3AMENbCMBA. MemoooM Om NPOMUBHO20, MeMOo0oM NOO0OUs, MemoOoM nepebopa
8APUAHMOB U MEMOOOM 2e0OMEeMPUYECKUX MeCT MOYeK;

npuobpecmu Onvlm NPUMEHeHUs. A2eOPau1ecKo20 U MpueoHOMEeMpULecKko2o annapama u uoetl O8UNCEHUS NPU PEUeHUU 2e0MeMPUEecKUx 3a0a4;
081a0emv MpPAOUYUOHHOU CXEMOU peulenuss 3a0ay Ha NOCMPOEHUE C NOMOUBIO YUPKYJISL U TUHEUKU. aHAIU3, NOCMpOoeHUe, 00KA3amelbCmeo U
uccneoosanue;

Hay4ums s peulams 3a0a4u Ha NOCMpoeHue Memooom 2eoMempuiecKko2o Mecma moyex u Memooom noooousl,

npuobpecmu onvim Uccie008aHUs CEOLUCME NIAHUMEMPUYECKUX PUSYD C NOMOUbIO KOMNbIOMEPHBIX NPOSPAMM,

npuobpecmu onvlm ebINOJIHEHUS NPOEeKmMos no memam: «I eomempuueckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxos no ghopmyney,



17. HAyYUThCS UCIOJIH30BaTh CBOMCTBA TE€OMETPUICCKUX (UTYp JUIS PEIICHHS THITOBBIX 3a/1ay, BO3HUKAIONINX B CHTYAI[USAX IMOBCEAHCBHOW JKU3HH, 3a7ad
MPAKTUYECKOTO COJICPIKAHUS.
OTHomeHus
BBINYCKHUK HAYYHTCS:
l)onepupoBarh Ha 0a30BOM ypOBHE TMOHATHSIMH: PaBEHCTBO (uryp, paBHbIE (UTYpPBI, PABEHCTBO TPEYrOJbHUKOB, MAPAIUICIIBHOCTh MPSIMBIX,
HEPICHIUKYIIPHOCTD MPSIMBIX, YTJIbI MEXKIY MPSIMBIMH, IEPICHIUKYIISAP, HAKJIOHHAS, TIPOCKIIU.
Buvinyckuux nonyuum 603mMoACHOCHb:
2)MCII0JIb30BAaTh OTHOIICHHS JUIsSl PEIICHUS TPOCTEHIMX 3a/1a4, BO3HUKAIONIUX B PCATbHOM JKHU3HH.
l'eomeTpuyecKkre NOCTPOEHUS
BpInmycKkHUK Hay4uTCS:
1)u300paxkaTh TUIIOBBIC TDIOCKHE (GUTYPBI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C TIOMOIIBIO HHCTPYMEHTOB.
Boinycknux noayuum 603mMoNCHOCHb.
2)BBITIONHSATH POCTEHUININE TIOCTPOSHUS HA MECTHOCTH, HEOOXOIUMBIC B PEATbHOM JKU3HHU.
I'eomeTpuyeckne npeodopazoBaHusi
BrITyCKHUK HAy4UTCS:
1)cTpouts GUrypy, CAMMETPUYHYIO JJaHHOW (DUTYpE OTHOCUTEIHLHO OCH M TOYKH.
Buvinyckuux nomyuum 603mMoACHOCHb:
2)pacmno3HaBaTh JBUKEHHE 0OBEKTOB B OKPYKAIOIIEM MUPE; CHMMETPUYHbIE (PUTYPHI B OKPYKAIOIIEM MUPE.
HN3mepeHne reoMeTpU4eCKUX BeJTHYNH
BrInmyckHUK HAy4UTCS:
1. WCHONB30BaTh CBOMCTBA M3MEPEHUS JITHH, IJIOMA/ICH U YIJIOB IIPH PEIICHUH 3a71a9 Ha HAXOXKJICHUE JUTMHBI OTPEe3Ka, JUIMHBI OKPYKHOCTH, JUTHHBI JTyTH
OKPYKHOCTH, TPalyCHON MEpHI yIIia;
2. BBIYHCIATH JJIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYP M UX YTIIbI, UCTIONB3Ys (DOPMYIIBI JUTHHBI OKPYKHOCTH ¥ JUTHHBI TYTH OKPYKHOCTH, (POPMYJTBI
wiomianei puryp;

3. BBIUHCIATH ILIOMIAIN TPEYTOJBHUKOB, IPSIMOYTOJIbHUKOB, 1ApaJuIeIOrPaMMOB, Tpaneuii, KpyroB U CEKTOPOB;

4. BBIYUCIATH JUIMHY OKPY>KHOCTH, JUIMHY TyTH OKPYKHOCTH;

5. pemarth 3aJja4M Ha JOKa3aTeIbCTBO C UCIOJb30BaHUEM (DOPMYII JUTUHBI OKPY>KHOCTH U JJIMHBI TyTH OKPY>KHOCTH, (HOpMyI miomaaen puryp;

6. peliaTh NPAKTHYCCKUEC 3ada9U, CBA3AHHBIC C HAXO0XACHUEM I'COMCTPUICCKUX BEIIMYUH (I/ICHOJ’IBSYS[ npu HeO6XO)II/IMOCTI/I CIIPAaBOYHHUKU U TCXHUYICCKUEC
CpeICTBa);

7. BBINOJHATH U3MEPCHUE TJIUH, paCCTOHHHﬁ, BCJIMYHH YTJIOB, C IOMOIIBIO HHCTPYMEHTOB JJI H3MepeHHﬁ AJIMH U YTJIOB;

8. MpHUMEHATH POPMYIIBI IEPUMETPA, IJIOLIAM U 00beMa, TUIONIAAN TOBEPXHOCTH OTAEIbHBIX MHOTOIPAaHHUKOB MTPU BBIYUCIECHHSIX, KOT/Ia BCE JaHHbIE
UMEIOTCS B YCIIOBHH;

9. mpumeHsTh Teopemy lludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIICHUS /7Sl BBIYUCIICHUS JJIHH, PACCTOSHUM, TUIOIAAeH B MPOCTEHIINX CITyYasiX.
Buvinycknux nonyuum 6o3moorcnocms:

10)sviuucname naowaou gueyp, cCocmagieHubix uz 08yxX uiu boaee npamoy20ibHUK08, NAPAINIeNl0cPAMMO8, MPey20IbHUKO8, Kpyea U CeKmopa,

11)svluucnamo niowaou MHO20Y201bHUKO8, UCNOJIb3YS OMHOUEHUS PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTU,



12)npuobpecmu onvim npumerenus aneedpaudeckoco U mpueoHOMempuyecko20 annapama u uoetl O8UNCeHUs NPU peueHul 3a0ay Ha bIYUCTeHUE
naowaoell MH020y20lbHUKOS.

13)ebruucisimo paccmosinus Ha MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOWAOU 8 NPOCMEUX CLYYASX, NPUMEHIMb GOopMYIbl 8 NPOCMEUUUX
cumyayusx 8 N08CeOHEe8HOU HCUZHU.

N

Koopaunarsi
BrinyckHuk Hayuures:
BBIYHCIIATH JIJTMHY OTPE3Ka M0 KOOPANHATAM €T0 KOHIIOB; BEIYHCIIATh KOOPAMHATHI CEPEAMHBI OTPE3Ka;
HCITOJIH30BaTh KOOPAMHATHBINA METOJ JIJISl U3YYCHHS CBOMCTB MPSIMBIX U OKPY>KHOCTEH;
OTIPECIIATh MPUOIMKEHHO KOOPIMHATHI TOUKHU T0 €€ N300paKCHHUIO Ha KOOPIUHATHON TUIOCKOCTH
Buinyckuux nonyuum 603modHcHocms.:
4.  o61a0emvb KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ay Ha 8bIYUCTIeHUE U OOKA3AMEebCMBO;
npuobpecmu Onvim UCHONIBL30BAHUS KOMNBIOMEPHBIX NPOSPAMM OJi AHANUZA YACMHBIX CY4aAes8 83aUMHO20 PACNOIONCEHUsL OKPYICHOCME U
NPAMbBIX,
npuodpecmu onvim 8bINOJHEHUsE NPOeKmo8 Ha memy «lIpumenenue KOOPOUHAMHO20 MeMOOd NPU peueHul 3a0ad Ha 8bIYUCTEeHUe U OOKA3AMEeNbCEO ).
BekTops!
BoinyckHUK HAy4UTCS:
OTIEpUPOBATH C BEKTOPAMU: HAXOAWTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 33/IaHHBIX T€OMETPHUYECKU, HAXOJAUTh BEKTOP, PABHBINA MTPOU3BEICHUIO
3aJIaHHOTO BEKTOpa Ha YUCIIO;
HAXOJHTh JUIsl BEKTOPOB, 33/IaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPa, KOOPJIWHATHI CyMMBI 1 PA3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIUHATHI
MIPOM3BEICHUS BEKTOPA HA YHCIIO, IPUMEHSIS ITPH HEOOXOJIMMOCTH COYETATEIIBHBIHN, TIEPEMECTUTEIHHBINA U PACIIPEICTUTEIBHBINA 3aKOHEI;
BBIUKCIIATH CKAISPHOE MPOU3BEACHNE BEKTOPOB, HAXOAUTDH YTOJl MEX/1y BEKTOpaMH, YCTAaHABIUBATH NMEPIEHAUKYISIPHOCTD MPSMBIX.
Buinycknux nonyuum 603moxicHocms.:
081a0emb 8eKMOPHLIM MeMoOOM OIS peuleHUs 3a0ad Ha 8blYUCTeHUe U 00KA3AMeNbCME0;
npuobpecmu onvim GbINOJIHEeHUsL NPOeKmMOo8 Ha memy «lIpumenenue 6eKMoOpPHO20 Memooa npu peueHuu 3a0ay Ha 8bIYUCTIeHUe U OOKA3AMETbCIBO).

KPATEPUU U HOPMbI OIIEHKY 3HAHUM, YMEHUI 1 HABBIKOB OB YYATOIIIUXCHI.

1. Ouenka nucomeHHbIX KOHMPOJILHBIX PAOOM 00YUAIOWUXCA.
OTBeT OLICHMBACTCS OTMETKOM «5%, €CIIH:
e paboTa BBINOJIHEHA TTOJHOCTHIO;
e B JIOTHYECKUX PACCYXKICHUSIX M OOOCHOBAHHUH PEIICHUS HET TPOOETIOB U OITHOOK;
e B pEIICHUU HET MAaTEeMaTUYECKUX OIMMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OMMHCKA, KOTOpasi HE SIBISIETCS CIEICTBUEM HE3HAHUS WM HEMTOHUMAHU ST
y4eOHOTr0 MaTepuaa).
OtMeTKa «4» CTaBUTCS B CIEAYIOIIUX CIIydasx:



e paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHUS IIarOB PEIICHUsI HEAOCTATOYHBI (€CIM YMEHHE 00OCHOBBIBAThH PACCYKIACHUS HE ABISIOCH
CHEIHAIEHBIM 00BEKTOM MTPOBEPKH);

e JIOMYIICHBI OJJHA OUIMOKA UK €CTh JIBa — TPU HEIOUETA B BBIKJIAJIKAX, PUCYHKAX, UepPTeKax WU rpadukax (eciau 3Ty BUAblI padOT HE SBISUIUCH
CIEIHAIEHBIM 00BEKTOM IIPOBEPKH ).

OtmeTka «3» CTaBUTCS, €CIIH:

e JOMyLIEHO OoJiee OAHOM OmMOKY 1l OoJiee IBYX — TPEX HEAOUETOB B BBIKJIAJIKAX, YePTekKax WM rpadukax, Ho oOydarommiicss oonagaer

00s13aTeTbHBIMH YMEHHSIMH 110 TIPOBEPSIEMOM TEMe.
OTMeTKa «2)» CTaBUTCS, ECIU:

e JIOMYIICHBI CYyIIECTBEHHbIE OUINOKH, TOKa3aBIlKe, 4YTO 00yJaronuiics He o01aaeT 00s3aTeIbHbIMA YMEHUSAMH IO TAHHOM TeME B IMOJIHON Mepe.
Yuutens MOKET MOBBICUTH OTMETKY 32 OPUTHHAIIBHBIN OTBET Ha BOIIPOC WJIM OPUTHHAIBHOE PEIICHHUE 33/1a4H, KOTOPBIE CBUJETEILCTBYIOT O BHICOKOM
MaTeMaTHYECKOM Pa3BUTHH 00y4aroIIerocs; 3a pemeHne 0ojee CI0KHOM 3ajauu IIM OTBET Ha 00Jiee CIOXKHBIN BOIIPOC, MPEIOKEHHBIE 00yYarom eMyCst

JOTIOTHUTEIIHLHO MOCIIE BBIMOTHEHUS UM KaKHX-THOO0 IPYTUX 3a/laHui.
2. OueHnKa ycmHbIX OMEEMO8 00y4aroujuxcs.
OTBeT OlLIEeHUBAETCS OTMETKOM «5», €CITU YUCHHUK:

e TIOJTHO PACKPBLI COJIEPIKAHUE MaTepHralia B 00beMe, IPeIyCMOTPEHHOM MTPOTPaMMOi U y4eOHUKOM;

e  M3JIOXKHII MaTepuas rPaMOTHBIM S3bIKOM, TOYHO UCTIOJIb3YsI MATEMAaTUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY, B ONPEIEICHHON JTIOTHUECKON
MOCJIEIOBATEIbHOCTH;

e TMPaBWIHHO BHIMOJHII PUCYHKH, YUEPTEKH, TPaPUKU, COMMYTCTBYIOLIUE OTBETY;

e IIOKa3aJl yMEHUE WLTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH MTPUMEPAMHU, IIPUMEHSTEH €€ B HOBOUW CUTYaIlMH TTPH BBITTOJIHEHUH MPAKTUIECKOTO
3a/laHus;

e MPOJEMOHCTPUPOBAJ 3HAHUE TCOPHUH PAHEE U3YUCHHBIX COIMMYTCTBYIOIINUX TeM, COPMUPOBAHHOCTh H YCTOHYHBOCTH UCTIONB3YEMBIX TIPH OTBETE
YMEHHH U HaBBIKOB; OTBEYAJI CAMOCTOSITENIbHO, 0€3 HaBOSIINUX BOIPOCOB YUUTES;

e BO3MOXHBI OJIHA — JIBE HETOYHOCTH IPH OCBEIICHNE BTOPOCTEIIEHHBIX BOTIPOCOB MITH B BBIKJIAJIKAX, KOTOPHIC YICHUK JIETKO UCITPABHII TTOCIIE
3aMeuyaHus yUUTens.

OTBeT OLIEHUBAETCSI OTMETKOM «4», €CIIN:

e  YIOBIETBOPSET B OCHOBHOM TPeOOBAaHUSM Ha OIEHKY «5», HO TIPU TOM UMEET OJIMH U3 HEIOCTATKOB: B U3JI0)KEHUHU JOMYIIEHBI HEOObIIIHE
npo0eJIbl, He MCKa3uBIIIee MaTeMaTHYECKOe COICpKaHNE OTBETA; JOIMYIIEHBI OJWH — JIBA HEJ0YETa TIPU OCBEIIEHUH OCHOBHOTO COJICPYKAHHS
OTBETa, UCTIPABIICHHBIC TIOCTIE 3aMEYaHUS YUUTEIS;

e JIOMYIICHBI OMUOKA WJIM O0JIee IBYX HEJTOYCTOB MIPH OCBEIICHHH BTOPOCTEIICHHBIX BOITPOCOB WIIM B BBIKJIQJIKAX, JISTKO HCIIPABICHHBIC TIOCTIE
3aMeuyaHus yUUTes.

OtMmeTka «3» CTaBUTCS B CAEAYIOLINX CIydasiX:

e HETOJIHO PACKPBITO COJEpKAaHUE MaTepHaa (Coaep aHue U3JI0KEeHO pparMeHTapHO, HE BCETIa MOCIeI0BATENBHO), HO MOKa3aHo o0IIee
MMOHMMAaHWE BOTIPOCa U MTPOJICMOHCTPHPOBAHBI YMEHHUS, JJOCTATOYHBIC IS YCBOCHHS ITPOTPAMMHOTO MaTepuaia (onpeaeneHsl « TpeGoBaHUIMHA K
MaTEeMAaTHYECKOM MOJrOTOBKE YJAIIUXCs» B HACTOAIIEH MporpaMme 1Mo MaTeMaTuKe);

e HMEJHUCH 3aTPYAHEHHUS WIH JTOMYIIEHBI OUIMOKH B ONpe/IeJICHUH MaTeMaTHUYeCKONH TEPMUHOJIOTUH, YEPTEKaX, BHIKIIAAKAX, UCIIPABICHHBIE MTOCIIEe
HECKOJIbKUX HABOJSIIUX BOMIPOCOB YUH TEJS;



e YUYCHMK HE CIPABWIICA C IPUMEHEHUEM TEOPHH B HOBOM CUTYallUH NIPH BBIMOJIHEHUH TPAKTUYECKOTO 33aHNUs1, HO BBIIIOJHWII 3a/1aHUS
0053aTeIbHOr0 YPOBHS CI0XKHOCTHU 10 JAHHOU TEME;

e IIPU JOCTATOYHOM 3HAHUM TEOPETUUYECKOI'O MaTepHasa BbISIBIEHA HEJOCTATOYHAsA COPMHUPOBAHHOCTE OCHOBHBIX YMEHUI U HABBIKOB.
OtMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

e HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuaa,;

e 0OHapyXeHO HE3HAHHE YUYCHHKOM OoJIbIIeH Win HanboJsee BayKHON yacTu yueOHOro MaTepuaa;

e JIONYLIEHbI OIIMOKYU B ONPEIEICHUH OHATHUH, IPU UCTIOIb30BAaHUM MAaTEMAaTUYECKOM TEPMUHOJIOTHH, B PUCYHKAX, YepTeKax WK rpapukax, B

BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJIEHBI I10CJIE HECKOIBKUX HABOSILUX BOIIPOCOB YUUTES.

3.00uan knaccuguxkayus omuooK.
ITpu ouileHKe 3HaHMH, YMEHUI U HABBIKOB YUAIIMXCS CIEyeT YUYUThIBaTh Bce OUIMOKHU (TpyOble U HErpyOble) U HEJOUYETHI.
3.1. I'pyObIMH cUHMTAIOTCS! ONIMOKK: HE3HAHWE OTIPEeIICHIS] OCHOBHBIX IMOHITHI, 3aKOHOB, IPABHJI, OCHOBHBIX IOJIOKEHUH TEOPHH, HE3HAHHUE (GO PMYII,
OOIIENPUHATHIX CUMBOJIOB 0003HAUE€HUI BEJIMUMH, AMHUL X U3MEPEHUs; He3HAHUE HAaMMEHOBAaHUM €IMHUL U3MEPEHMSI; HEYyMEHHE BbIIEIUTh B OTBETE
TJIABHOE; HEYMEHHE IPUMEHSTh 3HAHUS, aJITOPUTMBI JUTSl PEILICHHs 3a/1a9; HEYMEHHE JeNIaTh BEIBOIBI M 000OIICHHS; HEYyMEHHE YUTATh U CTPOUTH
rpaduKy; HEyMEHHE M0JIb30BATHCS IEPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPAaBOYHUKAMM; [TOTEPsI KOPHS WIIM COXPaHEHHE IOCTOPOHHETO KOPHS;
oTtOpacbiBaHuE 0€3 00BSICHEHUH OJTHOTO U3 HUX; PaBHO3HAYHbIE UM OUIMOKH; BBIYMCINUTEIbHBIE OLIMOKH, €CIIM OHU HE ABJISIOTCS OMMCKOM; IOTUUECKUE
omnOku. 3.2. K HerpyObIM omunbKam ciaeyeT OTHECTU: HETOUHOCTh (DOPMYIUPOBOK, ONpe/ieeHu, MOHATUH, TEOPHii, BBI3BaHHAs! HETIOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEEIIIEMOTr0 IOHATHUS HIIM 3aMEHOM OJTHOTO - IBYX M3 3THUX MPU3HAKOB BTOPOCTEIIEHHBIMHU; HETOUYHOCTH TpaduKa;
HEepaLMOHAIBHBIA METO/ PELIeHU 3aJjaui UM HEJOCTATOYHO MPOAYMaHHbIH IJIaH OTBeTa (HapyIlIeHUE JIOTHKH, TOJIMEHA OTJEJIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMH ); HEPALIMOHATIbHBIE METO/IbI Pa0OTHI CO CIPABOYHON U APYroi TUTEPaTypoOil; HEyMEHHE peliaTh 3a/1a4M, BHIIOIHATh
3aJaHus B OOIIEM BUJIE.
3.3. Henoueramu sIBISIIOTCS: HEpAalMOHAJIbHBIE TPUEMBI BRIYUCIICHUN U TIpeoOpa3oBaHuil; HEOpEKHOE BBIITOJIHEHUE 3aMuceil, yepTexel, cxem, rpaduKosB.

YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Cnucok peKOMEHTyeMOil INTepaTyphl:
2. Aranacsu JI.C., byry3oB B.®., 'mazkos 10.A., Onquna U.U. I'eomeTpus. 7-9 knaccel: Pabouas terpans. M.: [Ipocsemenue, 2016.

3. AtanacsH JI.C., bByry3os B.®., I'mazkoB FO.A., Hekpacos B.b., FOquna N.U. N3ydenue reometpuu B 7-9 kiaccax: Metoamueckoe mocobue. M.:
[Mpocsemenwue, 2016.

4. Atanacsu JI.C., byry3zoB B.®., Kagomues C.b., [To3usk O.I'., FOauna WM. I'eometpus. 7-9 kmaccel: Y4ueOHUK 111 00111€00pa30BaTEIbHBIX YUPEKIACHHI.
M.: Ilpocseenue, 2016.



5. Bypmuctposa T.A. I'eomerpus. 7-9 knaccer: Coopauk pabouux nporpamm. M.: IIpocsemenne, 2014.

6. byry3oB B.®. ['eomerpusi. 7-9 knaccel: Paboune nporpammsl k yaueOHuky JI.C. Atanacsaa u ap. M.: [Ipocsemenue, 2015.
7. I'aBpunosa H.®. I'eomerpus. 8 kinacc: KontponsHo-uzmepurenbubie Mmarepuainsl. M.: BAKO, 2014.

8. I'aBpusioBa H.®. I'eometpus. 8 kiacc: [loypounsie pazpadorku. M.: BAKO, 2014.

9. 3uB b.I'., Meiinep B.M. I'eomerpus. 8 kiacc: uaakruueckue matepuansl. M.: [Ipocsenienue, 2016.

10. 3uB b.I'., Meiinep B.M., baxanckuii A.I'. I'eometpus. 7—11 knaccel: 3agauun no reometpun. M.: [Ipocsemenue, 2015.
11. Muenckas M.A. I'eomerpus. 7-9 knaccel: CaMocTosTeNbHBIE M KOHTPOJIbHBIE paboThl. M.: [IpocBemienue, 2017.

. IleuaTHble mocoOus.

1.Tabnu1pl Mo MIaHUMETPUN

2.IlopTpeTsl yUeHbIX MAaTEMaTUKOB

WudopmaiinoHHble cpeacTBa

1. 'eometpus. 7-9 knacchl. DIeKTPOHHOE MpUIIOKEeHUE K yueOHUKY — [IpocBemmenue, 2014

2. CD «Ypoku reomerpun. 7-9 kmaccei» (B 2 4.) (KuM).

3. CD «Marematuka. 5—11 knaccel. [TpakTukym».

TexHuueckue cpeacTBa 00ydeHHs

1. Knaccnast mocka ¢ HaOOpoM MPUCTIOCOOIECHUH TSl KPETIIICHUS TaOJIHII.

2. MarnuTHas qocKa.

3. DKCNO3ULIMOHHBIN IKPaH.



4. IlepcoHanbHbBIA KOMIIBIOTED.
5. MynbTUMENUIAHBIA IPOEKTOP.

6. KonnpoBanbHslii anmapat (Kcepokc).

Y4eOHo-TIpaKkTHYeCKoe M yuyeOHO-T1abopaTopHOe 000pyI0BaHNE

1. Habop, comeprkaiuii reoMeTpudeckue Tena: Kyo, map, KOHYC, MPSIMOYTOJIbHBIH
napajuie’enunes, NUpaMuay, HUAITUHIP.

2. leMoHCTpanoHHas onu(poBaHHAS JTMHEHKA.

3. JIeMOHCTpallMOHHBIN YEePTEKHBIN yTOJIbHUK.

4. IeMOHCTpallMOHHBIA LUPKYJIb.

5. IeMOHCTPAaLlMOHHBIN TPAHCIIOPTUD.

Hcnonp3oBanue MHTEpHET-pECYPCOB:

- MunuctepctBo obpazoBanus PO: http://www.informika.ru/; http://www.ed.gov.ru/;

- TectupoBanue online: 5-11 kiaccer: http://www.kokch/kts/ru/cdo/



