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IMosicuuTenbHAA 3aIMCKA

[Iporpamma cocTaBieHa B  COOTBETCTBHMM C  TpeOoBaHusiMH  DenepaabHOro
roCy/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa BTOPOTO TMOKOJEHHS OCHOBHOTO OOILEro
oOpa3oBaHUs, MPUMEPHOW MPOrpPaMMOl OCHOBHOTO OO0IIero oOpa3oBaHHUS IO MaTeMaTHKe
(COoopHHK HOPMATHBHBIX TOKyMeHTOB. Matemaruka / [IporpamMma moAroToBjieHa MHCTUTYTOM
CTpaTerHuecKux uccienoBanuii B oOpasoBanun PAO. Hayunble pykoBOAMTENM — YJICH-
koppecnionzieHT PAO A. M. Konpgakos, akagemuk PAO JI. I1. Ke3una, CocraButens — E. C.
CaBuHOB.), 0a3ucHOro yueOHOro IiaHa ruMHasuu u obecneueHa YMK 7- 9-ro kmaccoB aBTop
JI.C. Aranacsn, B.®. byry3os, C.b. Kagomiies.

Henn:

MaremaTtnueckoe o0pa3oBaHHE SIBISETCA O00s3aTeIbHOM W HEOTHEMJIEMOH YacThIO
obmiero oOpa3oBaHUsI Ha BCEX CTYIMEHAX MIKOabl. OOydeHHe MaTeMaTHKE B OCHOBHOW IIIKOJIE
HAIpPaBJIEHO HA JOCTM)KEHHE CIIEIYIOIINX HeJIel:

1) B HanpaBJIEeHUU JINYHOCTHOTO Pa3BUTHSL:

o dopMupoBaHUE MPEICTABICHUA O MaTeMaTHKE KaK 4YacTH OOIIeYesIOBEYECKON
KYJBTYpPBl, O 3HAUUMOCTH MaTEMAaTUKH B Pa3BUTUU LIUBHIIN3ALMHN U COBPEMEHHOTO OOIIIECTBA;

. Pa3BuTHe J1I0rMYeCKOro W KPUTHUYECKOIO MBIIUIEHUS, KYJIbTYpbl peuH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

o ®opMHpPOBaHUE UHTEIIEKTYAIBHOM YECTHOCTU M OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOI0JICHUIO MBICIUTENIbHBIX CTEPEOTUIIOB, BBITEKAIOLINX M3 OOBIAEHHOTO OIIBITA;

o Bocnuranne kayecTB JTMYHOCTH, OOECIEUMBAIOIINX COLMATIBHYI0 MOOUIBLHOCTD,
CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEILICHUS;

o @®opMUpOBaHHE KAueCTB MBIIUICHUS, HEOOXOAMMBIX JUIs aJanTalud B
COBpPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE;

o Pa3BuTHe wMHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY M MaTeMaTHYECKHX
CIIOCOOHOCTEN;

2) B METAapeMETHOM HAIPaBJIECHUU:

. PazButue mnpexacraBieHuit O MaTeMaTHKE Kak (opMe ONHCAaHUS M METOoJe

NO3HAHUS ACUCTBUTEIBHOCTH, CO3aHUE YCIOBUI A MpUOOpETEHHs MEPBOHAYAIBHOTO OIbITA
MaTEMaTHYECKOTO MOJEIUPOBaHUS;

o @dopmupoBaHue  OOLIMX  CHOCOOOB  WHTEIUICEKTYaJlbHOW  JIEATENbHOCTH,
XapaKTEPHBIX I MAaTEMATUKU U SABIIIOIUXCS OCHOBOM ITO3HABATEIBHON KYJIbTYPBI, 3HAYMMON
JUISL PA3IUYHBIX Cep YeI0BEUECKOi eI TeTbHOCTH;

3) B IpeIMETHOM HaIpaBJICHUU:

o OBnajgeHne MaTeMaTHUYECKUMHU 3HAHUSMU M YMEHUSMH, HEOOXOAWMBIMU ISt
IPOIOJDKEHHUS O0pa3oBaHMs, M3YYEHUS CMEXKHBIX IUCIMILUINH, NMPUMEHEHHUS B IOBCEIHEBHOU
KU3HU;

o Co3nanue QyHmameHTa I MaTEeMaTHYECKOTO pPAa3BUTHS, (POPMHUPOBAHUS
MEXAHU3MOB MBIIIJIEHUS, XapAKTEPHBIX AJI1 MaTEMaTHUECKOM 1€ATEIbHOCTH.

B opranmzanuu y4eOHO-BOCIHMTATENILHOTO IPOLECCa BAXKHYIO POJb UIPAIOT 3a/layuH.

OHM ABISIOTCS U LENBIO, M CPEIICTBOM 00yueHHs. BaxKHBIM yCIIOBHEM MPAaBUILHON OpraHU3aluu
3TOTO Tpollecca SBISIETCS BHIOOP pallMOHAJIBHOM CHCTEMBI METOJOB M TNPHEMOB OOy4YCHHS,
crenn(UKH peraeMbIXx 00pa3oBaTeIbHbIX U BOCIIUTATEIbHBIX 3a7au.

CornacHo yueOHOMY TUTaHYy THMHA3UU Ha U3yYE€HUE TeOMETPHUH B 7-9 Kitaccax OTBOAUTCS
204 yaca B ro:
7 xmacc — 68 JacoB B roj (2 yaca B HEJIEIIO)
8 kimacc — 68 yacoB B roj (2 yaca B HEJICIIO)
9 ximacc — 68 vacoB B roj (2 yaca B HEJIEIIO)



IInanupyemble pe3yabTaThbl 0OCBOCHHS yueOHOro npeamera «'eomerpusi» B /-9 kiaccax

JIMYHOCTHBIMHU  pe3yJbTaTaMHM HU3ydeHHs mpenMmera «[ eoMeTpust»  ABISIOTCA
CJIEAYIOIINE KayecTBa:
— HE3aBUCHMOCTh U KPUTHYHOCTH MBIIIJICHNUS;
— BOJISI U HACTOMYMBOCTD B IOCTHKEHUH IIEITH.
CpencTBoM TOCTHIKEHUS 9THX PE3YNIbTaTOB SBISECTCS:
— cucTeMa 3aJJaHul y4eOHUKOB,;
— TpeACTaBlICHHas B YYeOHMKAaX B SIBHOM BHJIC OpraHM3alUs MaTepHana [0 HpUHINIY
MHUHHMAKCa;
—  HCHONB30BaHHWE  COBOKYITHOCTH  TEXHOJOTWH, OPHEHTHPOBAHHBIX Ha  pa3BUTHE
CaMOCTOSITEIFHOCTH M KPUTHYHOCTU MBIIUICHHUS: TEXHOJIOTUS CHUCTEMHO- JEATEIIbHOCTHOTO
HOAX0/a B 00Y4EHHH, TEXHOJIOTHSI OLICHUBAHUSL.

MeTtanpeaMeTHBIMH pe3ylbTaTaMH U3yueHUs: Kypca «['eoMeTpusi» sBIseTCs
dbopmupoBaHHE YHUBEPCATbHBIX yaeOHbIX nerictuil (Y'Y /).

PeryasTuBublie YY/I:

7-9-i k1acchl

— CaMOCTOATENbHO OOHApyXKuMBaTh W  (QOPMYJIHUPOBaTH MpoOieMy B KIACCHOM U
WHIUBUIYAIbHON YI€OHOH ACSATEIHHOCTH;

— BBIIBUTaTh BEPCHUU PEIICHUS MPOOJIEMBbI, OCO3HaBaTh KOHEYHBINH pe3ynabTaT, BHIOUPATH
CPEICTBA TOCTHXKEHUS LIEH U3 MPEAJIOKEHHBIX WIHM UX UCKaTh CAMOCTOSTENbHO;

— COCTaBIATh (MHAMBUAYAIBHO WM B TPYIMIE) MUIAH PEIIeHUs MPOOIeMbl (BBIMOTHCHHS
MIPOCKTA);

— OI0MPaTh K KOKIOU pobdiieMe (3a/1aue) aqeKBaTHYIO €l TeOPETUIECKYIO MO/IENb;

— paboTas 1o MpeUI0KEHHOMY HJIM CaMOCTOSITEIbHO COCTABJICHHOMY ILIaHy, UCIIOJIb30BaTh
Hapsily C OCHOBHBIMH U JOIMOJHUTENBHBIE CPEACTBa (CIpaBOYHAS JHTEpaTypa, CIOXKHBIC
MpUOOPHI, KOMIIBIOTEP);

— IUTAHUPOBATH CBOIO MHIMBHUAYAILHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO;

— paboTaThb TO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY, CBEpSISICb C HHUM M C IIEJNIbIO
NESTEIbHOCTH, UCTIPABJISIS OMMOKHU, UCTIONB3YSI CAMOCTOSITEIBHO MOI00paHHbIe CPEICTBA (B TOM
yucie u HTepHET);

— cBOOOJIHO TMOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMU OIICHKH M CAMOOLICHKH, UCXOS U3
eI U UMEIOIINXCS KPUTEPUEB, pa3iinyas pe3yibTaT U CIOCOObI 1eHCTBU;

— B XOJI¢ MPEICTaBICHUS MPOCKTA 1aBaTh OIICHKY €ro pe3yabTaTam;

— CaMOCTOSITETILHO OCO3HAaBaTh MPUYMHBI CBOETO yCIeXa WM HeycleXa U HaXOIUTh CIIOCOObI
BBIXO/Ia U3 CUTYAllUH HEYCIIeXa;

— yMETh OIEHUTHh CTENEeHb YCICIIHOCTH CBOCH WHAMBUIYAJTbHOH 00pa30oBaTEIbHOU
NESITEIIbHOCTH;

— JaBaTh OILIGHKY CBOMM JIMYHOCTHBIM KayecTBaM U 4YepTaM XapakTepa («KaKoB $1»),
OTIPE/ICIIATh HAIIPABIICHUSI CBOETO Pa3BUTUS («KAKUM 51 XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJI0
CIICIIaThy).

CpenctBoM  GOpMHpPOBaHMSI PETYISTUBHBIX Y VY]] ciloyXaT TEXHOJOTHUS CHCTEMHO-
ACATCIIBHOCTHOI'O MOAX0Aa Ha 3TalC M3YUCHUS HOBOTO MATCpUalla U TCXHOJIOTHA OLICHUBAHHWA
00pa3oBaTeNbHBIX TOCTHKEHUH (YUCOHBIX YCIIEXOB).

Ilo3HaBaTeabHbIE YY/IL:

7-9-1i kJaacchl

— aHaJIM3UPOBATh, CPABHUBATD, KJIACCU(UIIMPOBATH U 0000IIATh (PAKTHI U SBICHUS;

— OCYILECTBIIATH CPAaBHEHHUE, CEPHALIUIO U KITACCH(DHUKAIIIO, CAMOCTOATEIFHO BEIONPAs
OCHOBAHHUSA U KPUTEPUU JIJIsl YKA3aHHBIX JIOTHUECKUX OTEpaliii; CTPOUTH KIACCH(PHUKAIMIO TyTEM
JTUXOTOMUYECKOTO JIeTICHUS (Ha OCHOBE OTPUIIAHWS ),



— CTPOMTD JIOTHYECKH 0OOCHOBAHHOE PacCyKICHHE, BKIIOYAIOIIEe YCTAaHOBICHUE MPUYNHHO-
CIIEICTBEHHBIX CBS3EH;

— cOo37]aBaTh MaTeMaTHYECKUE MOJIEIIH;

— COCTaBJIATH TE3UCHI, DA3JIMYHbIE BHJAbl IUIAHOB (IPOCTBIX, CIOXKHBIX H T.IL.).
[IpeoOpa3zoBbiBaTh MH(GOPMAIMIO U3 OJHOTO BHJA B APYrod (TabmUIly B TEKCT, AMArpamMmy H
mp.);

— BBIYUTHIBATH BCE YPOBHU TEKCTOBON MH(POPMAIIUH.

— YMETb ONPEAEIATh BO3MOKHbIE UCTOYHUKH HEOOXOANUMBIX CBEJIEHHUH, IPOU3BOIUTH ITOMCK
UH(OpPMaLINH, AaHATU3UPOBATh U OILICHUBATH €€ JOCTOBEPHOCTb.

— MOHHUMasl MO3UIMIO JPYroro 4eloBeKa, pa3lnyaTh B €ro pedyu: MHEHHME (TOYKY 3pEHHs),
JI0Ka3aTeIbCTBO (ApPTryMEHThI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TEOPUHU. J{JIs1 3TOTO CaMOCTOSATEIBHO
UCMOJIb30BaTh DPA3JIMYHbIE BHJbBl UYTEHMs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MOMCKOBOE), MPUEMBI CITYIIIaHUS.

— caMOMy CO37aBaTh MCTOYHUKU HMH(OpMAIMM PAa3HOrO THUNA U A pasHbIX ayJUTOPHUH,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBUiIa HHPOPMALIMOHHOM 6€3011acHOCTH;

— YMETb UCIOJIb30BaTh KOMIIBIOTEPHbIE 1 KOMMYHHUKAIIMOHHbBIE TEXHOJIOIMH KaK HHCTPYMEHT
JUI JOCTIKEHHSI CBOMX LieJei. YMeTh BBIOMpaTh aJeKBaTHbIC 3ajjau€ HHCTPYMEHTAJIbHbIC
IPOTrpaMMHO-alIapaTHBIE CPEJICTBA U CEPBHUCHI.

CpenctBoM (hopMupoBaHHsl MO3HaBaTeIbHBIX Y Y] ciy)xaT yuyeOHBI MaTepuan U Mpexnae

BCEro NpOAYKTUBHbIE 3aJaHHs YIeOHUKA.

— HMcnosp30BaHne MaTeMaTUYECKUX 3HAHUM IS PELICHUS PA3JIMYHbIX MAaTEMaTHYECKUX 3a]1a4
Y OLICHKH IOJIyYEHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHUH MO UCMOIB30BAHUIO JOKA3aTEIbHON MAaTEMAaTUYECKON PEUu.

— CoBOKynmHOCTh yMeHUU T0 pabore ¢ wHOpmamuend, B TOM YHCIE U C Pa3IUYHBIMHU
MaTeMaTUYECKUMHU TEKCTaMH.

— YMeHHs HMCHOJb30BaTh MaTEMaTHYECKHE CPEACTBA JUISl M3YYEHHS M OMMCAHUS PEAIbHBIX
MIPOLECCOB U SIBJICHUM.

— He3aBucMMOCTh M KpUTUYHOCTH MBILUICHHUS.

— Bosig 1 HaCTOMYMBOCTD B JOCTHKEHUU LIEIIH.

KomvyHukaTuBHbie Y'Y J1:

5-9-ii k1acchl

— CaMOCTOSITEIbHO OPTraHN30BBIBATh Y4eOHOE B3aMMOJICHCTBHE B TPYyIIE (ONMPEaesiTh O0IIHe
L[eJIU, JOTOBAPUBATHCS APYT C IPYTrOM U T.1.);

— OTCTauBasi CBOIO TOYKY 3PEHUS, TIPUBOJUTH APTYMEHTHI, TOATBEPKAas NX (HaKTaMu;

— B IUCKYCCUU YMETb BbIIBUHYTh KOHTPAPTYMEHTHI;

— YYHUTBbCS KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM TIPHU3HABATH
OmMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TOHWMAasi TIO3WIHMIO JPYroro, pasiudyarh B €ro pedd: MHEHUE (TOYKYy 3pEeHHS),
JTIOKa3aTeNIbCTBO (APTYMEHTHI), (PaKThl; THIIOTE3bI, aKCHOMBI, TEOPHUH;

— YMeTh B3IJISSHYTh HA CHUTYAIMI0 C WHOW TMO3HWIIMH W JOTOBAPUBATHCS C JIOJBMHU HHBIX
TIO3UIINH.

CpenctBoM (opMupoBaHUS KOMMYHUKATUBHBIX Y VY][ Cly)KaT TEXHOJIOTHUS MPOOJIEMHOTO
oOydeHus, opraHuzanus paboThl B MaJlbIX TpYIIax, TakXe HCIOJIb30BaHHE Ha YpOKax
TEXHOJIOTUH TUYHOCTHO- OPUECHTHPOBAHHOTO U CHCTEMHO- JESATEIbHOCTHOTO O0YUCHUSI.

IIpenmMeTHBIMHU pe3yJIbTaTaAMHU U3YyUYeHUs NTpeaMeTa «I'eoMeTpus» ABISIOTCS CIAeAYIOIIHe
YMEHUS.



7-# KkJaace
I'eomeTpust

Hcnonb30BaTh Mpu pelIeHUH MaTeMaTHYeCKUX 3ajady, UX OOOCHOBAHMU U TIPOBEPKE
HaWJIEHHOT' O PEIICHUs 3HaHUE O:

- OCHOBHBIX T€OMETPHYECKMX IOHATHSAX: TOYKA, MHpsMas, IUIOCKOCTh, Jy4, OTPE30K,
JIOMaHasi, MHOTOYT OJIbHUK;

- OMpeEeNIeHUH yriia, OUCCEKTPUCHI YTIIa, CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOICTBaxX CMEXHbBIX U BEPTHUKAIbHBIX YIJIOB;

- ONpEJeNIeHUH  paBeHCTBa  TeoMeTpuyeckux  Guryp; NpuU3HAKaX  paBEHCTBA
TPEYTrOJIbHUKOB;

- TEOMETPUUYECKUX MECTax TOYEK; OMCCEKTpUCE yIiia U CEPEeIUHHOM MEPHEeHIUKYIsIpe K
OTpE3KYy KaK F€OMETPUUYECKHX MECTaX TOUEK;

- ONpPENENICHUH NapaJUIeNbHBIX MpPSAMBIX; IPU3HAKAX W CBOWCTBaX NapaJLIEIbHBIX
MPSIMBIX;

- aKCHMOME MapauIeIbHOCTH U €€ KPaTKOW NCTOPHH;

- (opMmysie CyMMBI YTJIOB TPEYTOJbHUKA,;

- OIpENIETICHUH U CBOMCTBAaX CPEIHEH JIMHUU TPEYTOJbHUKA;

- teopeme Daeca.

- [IpuMeHsTH CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIJIOB IIPU PEIICHHUH 33/a4;

- HaXOJUThb B KOHKPETHBIX CHUTyallUsIX paBHbIE TPEYrOJbHUKUM M JOKa3bIBaTh MX
PaBEHCTBO;

- yCTaHaBIMBaThb NApAJUIEIBHOCTb MPSAMBIX M IPUMEHATH CBOMCTBA INapaylIeNbHbIX
NPSIMBIX;

- IPUMEHSTh TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA;

- HCIOJB30BATh TEOPEMY O CpEIHEW JIMHUM TPEYroJbHUKAa U Teopemy Paneca npu
pELIeHNH 3a/1a4;

- HaXOJOUTh pEHICHUS <(CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
MCIIOJIb3YIOTCSI MAaTEMaTUUECKUE CPEICTBA;

- co37aBaTh MPOAYKT (pe3yiabTaT MPOEKTHOMN NEATEIbHOCTH), A U3yUEHHUS U ONHUCAHUS
KOTOPOT'0 UCIIOJIb3YIOTCA MaTeEMaTHUECKHE CPENICTBA.

8-if ki1acc
I'eomeTpust

Hcnonp30BaTe NpHU pelICHMM MaTEMAaTUYECKUX 3a7ad, MX OOOCHOBAaHMU U IPOBEpKE
HaWJICHHOT' O PEILICHKs 3HaHUE O:

- OIpEeNIeJIEHUH NapaiesiorpaMMa, pomoa, MpsIMOyrojbHUKa, KBaApaTa; UX CBOMCTBAX U
IIpU3HAKaX;

- ONPEICIICHUN TPaIleUy; JIEMEHTaX TPAIECIUN; TEOPEME O CPEIHEH JIMHUY Tpaleluy;

- OIIPENEIICHUH OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTIIOB, CBA3aHHBIX C OKPYKHOCTbIO;

- OIPENEIICHUH U CBOMCTBAX KacaTENIbHBIX K OKPYKHOCTH; TEOPEME O PAaBEHCTBE JBYX
KacaTeNbHbIX, TPOBEIEHHBIX U3 OJHOU TOUYKH;

- OIIPEEJICHUH BIMCAHHOW U OIMCAHHON OKPYXXKHOCTEH, X CBOWCTBAX;

- OIpEeNeIEHUN TPUTOHOMETPUYECKHE (PYHKLIUU OCTPOTO YIila, OCHOBHBIX COOTHOLIEHUH
MEXy HUMH;

- IpUEMAX PELIECHUS NPSMOYTOJIbHBIX TPEYTOJIBHUKOB;

- TPUTOHOMETpUYECKHX QyHKIuUAX yrioB oT 0 go 180°;

- TeopeMe KOCHHYCOB H TEOpEME CHHYCOB;

- npuéMax peleHus IPOU3BOJIBHBIX TPEYTOJIbHUKOB;
(dopmynax Juisl IIIOIMIAAN TPEYTOJIbHUKA, TapajuleIorpaMMa, TPanelnu;



- teopeme [Tudaropa.

- IlpuMeHsATh NpU3HAKM U CBOWCTBA NapaijenorpaMma, pomOa, NpSIMOYTOJIbHUKA,
KBaJipaTa IIpu pelIeHUH 33]1a4;

- peuath NpoCTEHIINE 3a7a4l Ha TPANelHtIo;

- HaXOJUTh I'PaJyCHYI0 ME€pY YIJIOB, CBSI3aHHBIX C OKPYKHOCTHIO; YCTaHABJIMBATH MX
PaBEHCTBO;

- IPUMEHSTH CBOMCTBA KAaCATEJIbHBIX K OKPYXHOCTHU IIPU PEILIEHUU 3a/1ay;

- peuIatk 3a7a4yd Ha BIUCAHHYIO U ONMCAHHYIO OKPYKHOCTB;

- BBIINOJHATH OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO IUPKYJIS U TUHEUKH;

- HAXOJIUTh 3HAYEHHs] TPUTOHOMETPHUYECKUX (YHKIMH OCTPOro yrjia 4epe3 CTOPOHbI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- IPUMEHSTh COOTHOIIEHUS MEXIY TPUTOHOMETPUYECKMMHU (YHKLUUSAMH IPU PELICHUU
3a[a4; B YaCTHOCTH, IO 3HAYEHUIO OJHON U3 QYHKIMI HaXOAUTh 3HAUEHUS BCEX OCTAJbHBIX;

- peuath NpSAMOYTOJIbHbBIE TPEYTOJIbHUKH;

- CBOJUTH paboTy ¢ TpUroHOMeTpudeckuMu (yHKuusaMu yriaos ot 0 mo 180° x cimyyaro
OCTpBIX YIJIOB;

- IPUMEHSTHh TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELICHUH 33]1a4;

- peuath IPOU3BOJIbHBIE TPEYTOJIbHUKH;

- HaxXOJUTh ILIOAAN TPEYTOJbHUKOB, IapaiIe]IOrpaMMOB, TPaNEIHil;

- IpuMeHATh TeopeMy [Iudaropa npu pemenun 3anay;

- HaXOJUTh MPOCTEUIINE T€OMETPUUECKHE BEPOSITHOCTH;

- HaXOIUTh pELICHUs <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJady, B KOTOPBIX
MCIIOJIb3YIOTCSI MAaTEMATUUECKNE CPEICTBA;

- CcO3/1aBaTh MPOAYKT (Pe3ysIbTaT MPOEKTHON IEATENbHOCTH), UIsl U3yUEHHs U OIMCAHUS
KOTOPOT'0 UCIIOJIb3YIOTCS MaTeMaTHUECKHE CPENICTBA.

9-i kaace
I'eomerpus

Mcnonb30BaTh Npu pelIeHNN MaTeMaTHUECKUX 3a]a4, UX 0OOCHOBaHUM U IIPOBEPKE HANIEHHOTO
peuieHuss 3HaHUE O:

- IPU3HAKax M000Us TPEYroJIbHUKOB;

- TEOpEeME O IIPONOPLUUOHAIBHBIX OTpE3Kax;

- CBOWCTBE OMCCEKTPHUCHI TPEYrOJIbHUKA;

- IPOINOPLUOHAIBHBIX OTPE3KAX B IPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- IPONOPLHOHAIBHBIX OTPE3KaX B KPYTe;

- TeopeMe 00 OTHOIICHUH IJIOLIaiei MOJ0OHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBaxX HpPAaBWIBHBIX MHOTOYIOJIBHHKOB; CBSI3M MEXAY CTOPOHOM IpPaBUIBHOIO
MHOT'OYTI'OJIbHUKA U paJuyCaMHU BIIMCAHHOTO U OMMCAHHOI'O KPYI'OB;

- OIpEeJIeJIEHUH JUTMHBI OKPYKHOCTHU U (hopMyJie 1isl €€ BBIYMCICHMUS;

- (opmyIie IO MPaBHIFHOTO MHOTOYTOJIbHHKA,

- ONpeleNIeHuH IuIomanu kpyra u Qopmyne ans e€ BbIUMCIEHHS; (QopMmyne A
BBIYMCJICHHUS TUIOILAIEH YacTe Kpyra;

- IpaBWIEC HAXOXKICHUS CyMMbl U Pa3HOCTH BEKTOPOB, INPOMU3BEACHHsS BEKTOpa Ha
CKaJIsIp; CBOMCTBA 3TUX OIEpaLlnii;

- ONpEICIICHNN KOOPAWHAT BEKTOPA U METOJAX UX HAXOXKICHUS;

- TpaBUJIE BHINOJIHEHUH omepanuii Ha/l BEKTOpaMH B KOOPIAMHATHOH (opme;

- OIpEeJIeJIEHUH CKAJIIPHOTO NTPOU3BEICHHS BEKTOPOB U (hOpMyJIe Ui €ro HaXOXKACHUS;

- CBS3M MEXIYy KOOpAMHATAMU BEKTOPOB U KOOpJAUHATAMU TOYEK;

- BEKTOPHBIM U KOOPAWHATHBIM METOJIaX PEIICHHUs F€OMETPUUECKUX 3a1ad.
dopmynax o00bEMa OCHOBHBIX IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX  (QUTYp:
napauienenunena, Kyoa, mapa, HUInHApa, KOHyca.



- IlpuMeHsTH PU3HAKH MTOI00MS TPEYTOIBHUKOB TIPU PEIICHUH 3a/1a4;

- pelaTh NpOCTEHUIINE 3aJa4l Ha POIOPLUOHATIbHBIE OTPE3KH;

- pewarb NPOCTEHIINE 3aJa4M HA IPABUIIBHBIE MHOTOYT OJIbHUKY;

- HaxXOJUTh JUIMHY OKPY>KHOCTH, IIOIIAAb KPYTra U €r0 4acTel;

- BBINOJIHATH ONEPAIK HAJl BEKTOPAMH B TEOMETPHUECKOM U KOOPIAMHATHOM (hopme;

- HaXOJUTh CKAJAPHOC IPOU3BEACHHE BEKTOPOB M IIPUMEHATH €0 ISl HAXOXKIACHUSA
Pa3JIMYHBIX TEOMETPUYECKUX BEIINYUH;

- pelaTh TeOMETPUYECKUE 3a4a4U BEKTOPHBIM M KOOPIUHATHBIM METOJIOM;

- IPUMEHATh  TEOMETPUYECKHE  IpeoOpa3oBaHMs  IUIOCKOCTH  NPH  PEIHICHUHU
TEOMETPUYECKUX 3a7aY;

- HaXoIuTh OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX  (QUTyp:
napauienenunena, kyoa, mapa, HMINHAPA, KOHYCa;

- HaXOIUTh pEIICHHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jady, B KOTOPBIX
HCIIOJIb3YIOTCSI MATEMATHYECKUE CPEICTBA;

- CcO3J1aBaTh MPOAYKT (Pe3ysbTaT MPOSKTHOU IEATENBHOCTH), JUIsl M3YUYEHHS U OMHCAHUS
KOTOPOTO HCIIOJIB3YIOTCS MaTeMaTHIECKHE CPENICTBA.

Conepxanue y4eOHOro nmpeamera
TFEOMETPHUSA - 199 u.

Harasnnass reomerpusi. Harnsagasle npeacrasieHus o Gurypax Ha IUIOCKOCTH: IpsiMasd,
OTPE30K, Jy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKpPYXXHOCTb, KpYr. YeThIpeXyrojbHUK,
IPSIMOYTOJIBHUK, KBaJIpar. TpeyrosbHUK, BUJbl  TPEYrOJILHUKOB. [IpaBunbHbIE
MHOTOYTroJbHUKU. M300paxkeHue reomerpuueckux ¢uryp. B3ammHoe pacmosiokeHue IBYX
IPSIMBIX, IBYX OKPY’KHOCTEH, IIPSIMON U OKPYKHOCTH.

Jnmuna otpe3ka, nomaHou. Ilepumerp mHoroyrosibHuka. EQuHUIBI U3MEpeHUs JIMHBI.
W3mepenue nnuHbl 0Tpe3Ka, IOCTPOEHHUE OTPE3Ka 3aJaHHOM JJIUHBI.

Buaesl yrinoB. I'pagycHas mepa yria. M3mepeHune M MOCTPOEHHE YIJIOB C MOMOIIBIO
TpPaHCIIOPTHPA.

[TonsiTre momaau GUrypsl; eQUHUIBI U3MepeHus miomaau. [lnomans npsMOyroibHUKA U
wiomaabr keajapara. [IpuOmmwkeHHOe HM3MepeHHMe IUIomaaei ¢Guryp Ha KietyaToi Oymare.
PaBHOBenmukue purypsr.

Harnsanble npencraBieHus: 0 MPOCTPAaHCTBEHHBIX (PUrypax: KyO, mapajuieienumes, npusma,
nupamuja, map, cepa, konyc, nuuaap. M3o0paxenue npoctpaHcTBEeHHBIX (uryp. [Tpumepst
cedyeHud.  MHuororpannuku. IlpaBunbHble  MHOrorpaHHuku.  Ilpumepel  pa3BepTok
MHOT'OTPAHHUKOB, HUIMHAPA U KOHYCA.

[onsarue o6bema; equHHLBI 00beMa. OOBEM NPAMOYTOJIFHOTO apaliesienunea, Kyoa.

[Tonsitue o paseHcrBe ¢uryp. LlenTpanpHasi, oceBas M 3€pKajbHas CHUMMETPHH.
N3o06paskeHne CHMMETPUUHBIX (PUTYD.

I'eomerpuueckune ¢urypsl. [Ipsvbie u yribl. Touka, npsmasi, I0CKOCTb. OTpe30K, Jyd.
VYrou. Buns! yrios. BeprukanbHble 1 cMEKHbIE yIibl. buccekrpuca yria.

[TapannensHble W Tnepecekaronuecs mnpsMbie. [leprneHaukynspHbie npsimble. TeopeMbl O
NapauIeIbHOCTH U NEPNEHIAUKYISIPHOCTU NpsMbIX. [lepneHauKynsp U HakIOHHAs K IPSIMOM.
CepeaHHBIN TIEPIICHANKYIISP K OTPE3KY.

l'eomerpuueckoe Mecto Touek. CBoiicTBa OHMCCEKTPUCHI Yrila W CEPEIUHHOTO
NEPHEHAUKYIISIPA K OTPE3KY.

Tpeyronsuuk. Bricota, Meauana, OuccekTpuca, CpegHssl JIMHUS — TPEYTOJIbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHHE TPEYTOJbHUKH; CBOWCTBA U MPU3HAKH PAaBHOOEIPEHHOIO
TpeyroibHuka. IIpu3Haku paBeHCTBa  TpeyrojibHUKOB. HepaBeHCTBO  TpeyrosbHHKA.
COOTHOILIIEHHSI MEXJy CTOPOHAMM M YIVIaMH TpeyroibHuka. CymMma YIJIOB TpEyrOJbHHUKA.



Buemnue yriel TpeyronpHuka. Teopema ®@aneca. IlomoOue tpeyronbHukoB. [IpusHaku
noao0us TpeyronbHUKoOB. Teopema [ludaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHTEHC OCTPOTO
yria OpsIMOYTOJIBHOTO TpeyrojbHuka U yrioB oT 0 mo 180°; mpuBeneHHe K OCTpOMY YIy.
PemeHne npsAMOYIrOJBHBIX TPEYroJbHUKOB. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
@opMyJibl, CBS3BIBAIOLIUE CHHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC OJHOIO M TOIO JK€ YIJIa.
Pemenne TpeyroJbHMKOB: T€OpeMa KOCMHYCOB M TE€OpEMa CHUHYCOB. 3aMeyaTelIbHbIE TOYKHU
TPEYroJIbHUKA.

UYeteipexyronbHuk. [lapamenorpamm, ero cBoiictea u npusHaku. [I[psmMoyronsHuK, KBagpar,
pOMO, UX CBOICTBA M MPU3HAKU. Tpamnemyst, CPeAHsS TUHUS TPATICIHH.

MHoroyronsHuK. Beimykiibie MHOrOyroinbHUKH. CyMMa yrioB BBITYKJIOTO MHOTOYTOJIbHUKA.
[IpaBunbHBIE MHOTOYTOJIBHUKH.

OkpyxHOCTh U KpyrT. [yra, xopaa. Cektop, cerMeHT. LIeHTpalibHBIi yroj, BIUCAaHHbBIN YTOJI;
BEJIMYMHA BIIMCAHHOTO Yyria. B3auMHOEe pacnojio)keHHe IMpsMOW M OKPYKHOCTH, JBYX
okpyxHocTel. KacarenbHas U cexyias K OKpY>KHOCTH, UX CBOKMCTBA. BrincaHnHble U ONMCaHHBIE
MHOTOYroJIbHUKU. OKpYKHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO
TpPEYroJIbHUKA. BriricaHHbIE M ONIMCAaHHBIE OKPYKHOCTH IPAaBUJIBHOIO MHOI'OYTOJIbHUKA.

I'eomerpuueckue npeobpazoBanus. [lonstue o paBeHcTBe ¢uryp. IloHsTHE O IBHKEHMU:
oceBasl M IEHTpalbHas CUMMETPHUH, MapalielbHbI MepeHoc, moBopoT. Ilonarue o momobuun
¢Guryp 1 roMOTETHH.

Pemenne 3a1a4 Ha BbIUMCIIEHUE, TOKA3aTEIBCTBO U OCTPOEHUE € UCIIOJIB30BAHUEM CBOMCTB
U3y4eHHBIX QuUryp.

N3mepenue reomeTpudecKux BeJIMUMH. J[JinHa oTpe3ka. PaccTossHue OT TOYKH 10 MPSIMOiA.
Paccrostnie Mexay napasuieIbHbIMU MPSIMBIMU.

[IepumeTp MHOTOYTOJIBHUKA.

JliHa OKPYKHOCTH, YUCIIO JI; JUIMHA AYT'H OKPY’KHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXAY BEJIMUNHON LEHTPAIBHOIO yriia U JJIMHOW IyTy
OKPYKHOCTH.

[Tonste mmomanu miuockux ¢uryp. PaBHOCOCTaBlI€HHbIE W PaBHOBEIHKHE (QUIYPHI.
[Inomans mnpsamoyronpHuka. Ilmomanu napamienorpaMma, TpEYroJbHUKAa W TpaNeIUH.
[Imomaaer mHOroyroiapHuka. Ilnomane kpyra u momanb cekTtopa. COOTHOUIEHHE MEXITY
TUTOMIA/ISIMU TTOT0OHBIX huryp.

Pemmenue 3aa4 Ha BEIYKCIICHHUE U JJOKA3aTEIbCTBO C UCIIOJIb30BAHUEM M3YUYEHHBIX (POpPMYII.

Koopaunarsl. YpaBuenue npsamoii. KoopanHatel cepeannsl oTpeska. @opmynna paccTosHus
MEXAY ABYMS TOUKaMU IIJIOCKOCTH. Y pABHEHHUE OKPYKHOCTH.

Bekrtopbl. JlnmuHa (Monmyns) BekTopa. PaBeHcTBO BekTopoB. KosmmHeapHbIE BEKTOPBHI.
KoopanHatsl BeKTOpa. YMHOKEHHE BEKTOpa Ha YHCIIO, CyMMa BEKTOPOB, PA3JI0KEHNUE BEKTOpA
10 IByM HEKOJIJIMHEAPHBIM BeKTOpaM. CKaIIpHOE NPOU3BEAECHUE BEKTOPOB.

JIOTUKA U MHOXECTBA - 5u.

JuieMeHTbl  Joruku. OrmnpeneneHue. AKCHOMBI M Teopembl. JlOKa3aTenbCTBO.
JlokazaTenbCcTBO OT MPOTUBHOTO. Teopema, 0OpaTHast TaHHOM.

TeMaTnuyecKkoe NIIAHMPOBAHUE U BHAbI 1€ATEJILHOCTH YYAIIUXCS.
MaremaTHnka

YpoBeHb 00yueHus1: 0a30BBIil.

@®opMbl OPraHU3aNNM Y4eOHOI0 MmpoLecca:
WH/IMBUyalIbHBIE, TPYIIIOBBIC, (PPOHTANIBHEIE,
KJIACCHBIE U BHEKIIACCHBIE.

DopMBbI KOHTPOJIA:



camocTosTeNbHas paboTa, MaTEMaTHUECKHA TUKTAHT, KOHTPOJIbHAs padoTa, YCTHBIN OMpOC,
MUCHbMEHHBIN OMPOC, TECTUPOBAHUE, TPaKTUUeCcKasi paboTa, MHINBUyaJIbHbIC 3a/IaHUS,
pelieHue 3a1ad.

Cucrema OLeHMBAHUA: TPAJUIMOHHAS.

Conep:xanue y4ye0OHOro Kypca mo reomeTpuu ajs 7 - 9 kjiaccoB

7 kyaacc
I'EOMETPUS
2 yaca B HeJleJIl0, Bcero 68 uacon
KonTpoubHbIX pador 6
1. HauvanbHble reomerpunueckue ceeaenns (11 yacon)

[Ipocreiimue reomeTpuueckue (GUTYphI: TpsiMasi, TOYKa, OTPE30K, Jyd, yrou. [loHsarue
paBeHcTBa reomeTpuueckux ¢uryp. CpaBHEHHE OTPE3KOB U yIiloB. M3mepenue oTpe3KoB, JIMHA
orpe3ka. M3mepenue yrnoB, rpagycHas mepa yria. CMeXHble U BEpTHUKAIbHBIE YIJIbI, HX
cBoricTBa. [lepnenquKynspHbIe psIMBIE.

OcHoBHasl 11e7Tb — CUCTEMAaTHU3UPOBATh 3HAHUS YYAIIUXCS O MPOCTEHIINX T€OMETPUUYECKUX
¢urypax u ux CBOMCTBax; BBECTHU OHATUE PaBEHCTBA UTYP.

B naHHON Teme BBOJATCA OCHOBHBIE N€OMETPUYECKHE IMOHATUS M CBOMCTBA MPOCTEUIIMX
TEOMETPHUYECKUX (UTYp HA OCHOBE HATIIATHBIX MPEACTABICHUN ydalluXcsl MyTeM 0000IeHus
OUEBUJHBIX WJIM M3BECTHBIX M3 Kypca MaTeMaTHMKd |—O6 KJIaccoB reoMeTpuuYecKux (hakToB.
[TonsiTHe akcHMOMBI HA HA4YaJIbHOM JTane OOY4YeHHs] HE BBOJMUTCA, M CaMU AaKCHOMBI HE
dopmynupyrotcs B sBHOM BHze. HeoOXxonnMble MCXOAHBIE MOJIOKEHHUS, Ha OCHOBE KOTOPBIX
U3YYalOTCSI CBOWCTBA T'€OMETPHYECKHX (DUTYp, TPUBOMATCS B ONMHUCATENbHONH (opme.
[TpyHIMNIHATBPHBIM MOMEHTOM JIaHHOM TeMbl SIBISIETCSl BBEJEHHE IIOHSTHUS  PaBEHCTBA
F€OMETPUUECKHUX buryp Ha OCHOBE HarJIS,IHOTO
noHATUST  HanokeHus. OmpeneneHHOE BHUMAaHHUE JOJDKHO — YIEHSATHCS  MPAKTUYECKUM
MPUIOKEHUSAM F€OMETPUUECKUX MOHATUM.

KoHTposbHbIX paboT: 1
2. Tpeyronbauku (18 yacoB)

Tpeyronpuuk. [Ipu3Haku paBeHcTBa TpeyroJbHUKOB. [lepnieHanKkymsip K npsamoil. Menuassi,
OMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA. PaBHOOEIPEHHBIN TPEYTONIBHHUK U €r0 CBOMCTBA. 3agauun
Ha MOCTPOEHHUE C MOMOIIBIO0 LIUPKYJIS U JIMHEUKH.

OcHoBHasl 11ellb — BBECTH TMOHATHE TEOPEMBI; BBIpaOOTaTh YMEHHE JOKA3bIBaTh PAaBEHCTBO
TPEYrOJIbHUKOB C TIOMOIIbIO H3YYEHHBIX MPHU3HAKOB; BBECTH HOBBIM Kjacc 3agady — Ha
MOCTPOEHHUE C TOMOIIBIO [IUPKYJIS U TUHEHKH.

[Tpu3Hakyu paBEeHCTBA TPEYTOJbHUKOB SIBISIIOTCSI OCHOBHBIM pa0OuYMM ammapaToM BCEro
Kypca reomMeTpuu. JlokazarenbCcTBO OONbBIIEH YacTH TEOpEeM Kypca M TaKKe PEIIeHHe MHOTHX
3aJa4 MPOBOJUTCS IO CIEAYIOIIEH CXeMe: MOMCK PaBHBIX TPEYTOJIbHUKOB — OOOCHOBaHHE HX
paBEHCTBa C TMOMOIIbIO KAaKOTO-TO IpPU3HAKa — CIEJICTBUS, BBITEKAIOLIME W3 PaBEHCTBA
TPEeYrojabHUKOB. [IprMeHeHne Npru3HaKoB paBEHCTBA TPEYTOJBHUKOB MPU PEIICHUH 3a7ad JaeT
BO3MO>KHOCTh TMOCTEIEHHO HAKaIUIMBAaTh OMBIT MPOBEACHUS JTOKa3aTEeNbHBIX paccyxaenuil. Ha
HAYaJbHOM JTale W3Y4YeHHs] U MPUMEHEHHUsS TPU3HAKOB PABEHCTBA TPEYrOJbHUKOB
1esiecoo0pa3Ho UCTIONb30BaTh 3a/1a41 C TOTOBBIMU YEPTEKAMHU.

KoHTposbHbIX paboT: 1
3. MapanaenbHble npsimble (12 yacoB)

[Ipy3Hakum mapauiebHOCTH TMPAMBIX. AKCHOMA MapajyieabHbIX MpsMbIX. (CBoMCTBa

napaieIbHbIX MPSMBIX.



OcHoBHas Iejlb — BBECTU OAHO U3 BOXXHEUINUX IMOHATUH — TIOHITHE napaJijiCJIbHBIX
NPSIMBIX; 1aTh MIEPBOE MPEICTaBlIeHHEe 00 aKCHOMaX M aKCHOMAaTHYEeCKOM METOJIC B TEOMETPHH;
BBCCTH aKCHUOMY MAPAJUICIIbHBIX IIPAMBIX.

[Mpu3Haku U CBOMCTBA MapajuICIbHBIX MPSMBIX, CBS3aHHBIC C yrilaMH, 00pa30BaHHBIMU TIPU
MEepecedeHny  ABYX  MPSMBIX  CEKyIled  (HakpecT — JeXKalldMH,  OJHOCTOPOHHHUMH,
COOTBETCTBEHHBIMH ), IIIMPOKO HCIOJIB3YIOTCS B JAIBHEHIIEM NPU W3YYEHUH YETHIPEX yrOJIbHH-
KOB, TIOJJOOHBIX TPEYTOJILHUKOB, TP PEIICHUHU 33]1a4, a TAKXKE B KypCe CTEPEOMETPHH.

KoHTposbHbIX paboT: 1

4, CooTHOIIEHHSI MEKIY CTOPOHAMM M YIJIaMH TpeyroJjibHuKa (17 yacoB)

Cymma yrnoB TpeyronbHuKa. COOTHOLIEHHE MEXIy CTOPOHAMHU M YIVIAMM TPEyroJIbHHKA.
HepaBenctBo TtpeyronbHuka. IIpsiMOyroibHble TpPEyroJbHUKHA, HX CBOWCTBA M MPHU3HAKU
paBeHcTBa. PaccrosiHMe OT TOYKM A0 NpsAMOU. PaccTosHue Mexay napajielbHbIMU HMPSMBIMHU.
[TocTpoeHue TpeyroibHHUKA 110 TPEM AJIEMEHTaM.

OcHOBHasl 11€7Ib — PacCMOTPETh HOBBIE MHTEPECHBIE U BaJKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B nanHol Teme JOKa3bIBAETCS OJHA U3 BAXHEUIIIUX TEOPEM T€OMETPUU — TEOPEMA O CYMME
yriIoB TpeyronbHuka. OHa TO3BOJNSET JaTh KIACCH(MKALMIO TPEYroIbHUKOB IO YIjam
(OCTpOYTONBHBIN, MPSIMOYTOJILHBIN, TYIIOYTOJIbHBIN), @ TAKXXE YCTAHOBUTH HEKOTOPHIE CBOMCTBA
Y NIPU3HAKU PaBEHCTBA NPAMOYIOJIBHBIX TPEYTOJIbHUKOB.

[TonsiTre paccTOSHUSI MEXIy MapauieIbHbIMU MPSMBIMA BBOAUTCA HA OCHOBE JOKa3aHHOM
npeaABapuTCIIbHO TCOPEMBI O TOM, YTO BCC TOYKH Ka)KHOﬁ U3 JIBYX MapaJlJICIIbHBIX HNPAMBIX
paBHOYIAJIEHbl OT JPYrod MNpsAMOM. OTO TMOHATHE WIPAET BAXKHYI pPOJb, B YaCTHOCTH
UCIIOJIB3YETCs B 33/la4axX Ha MOCTPOCHHE.

[Ipu pemenun 3agady Ha IMOCTPOEHHE B 7 KIJacce CIEAYET OrPAaHUYUTHCS TOJIBKO
BBITIOJITHCHUCM W OIIMCAHUCM IMOCTPOCHUSA HCKOMOH (bHI‘ypI:I. B OTACJIbHBIX ClIydasAaX MOXHO
IIPOBECTH YCTHO aHAlIU3 U JI0Ka3aTeJIbCTBO, a 3JIEMEHTHI UCCIIEeIOBAaHUS JTOJKHBI IPUCYTCTBO-
BaTh JIMIIb TOrJa, KOraa 3TO OroBOPCHO YCIIOBUCM 3alavu.

KoHTposbHBIX paboT: 2

5. IloBTopenue. Pemenue 3axau (10 4.)

OcHoBHas 11enb. [1oBTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3Y H, monyueHHbIe B
7 xnacce. Kontponbhas paboTta - 1

TemaTHueckoe IVIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BU0B yqeﬁnoﬁ AEATECJIbHOCTH.

Tema ypoka XapaKkTepucTHKA AeATeJIbHOCTH YYAIHUXCH

HavanbHbie reomerpudeckue | [Ipsimas u otpesok. Jlyu u yron. CpaBHEHHE OTPE3KOB U YIJIOB.

cBeneHust. (11 4.) Usmepenue otpeskoB. M3mepenme yrnos. llepneHaukymnspHble
npsimbie. Pelrienue 3anau

Tpeyrompauku. (18 4.) IlepBEIii MpU3HAK PAaBEHCTBA TPEYTOJLHUKOB. BBICOTHI, MEIUAHBI,

OMCCeKTpUCHl TpeyrojbHUKAa. BTopol W TpeTH NpHU3HAKH
paBeHCTBA TPEYroJbHUKOB. 3a/laul Ha OCTPOCHUE.

[MapannensHbie npsiMble. (124.) IIpu3znakn  mapaulenbHOCTH  JBYX  HpSAMBIX.  AKcnoma
NapaJuIeIbHOCTH NpsAMBIX. Penenne 3anau

CootHowenust Mexxay cropoHamu | CymMma yriioB TpeyronbHuka. COOTHOIIECHHS MEXy CTOPOHAMU U
W yriaMu TpeyroiabHuka. (17 4.) yTJIaMA TPEYTOJbHUKA.

[Tosropenue (10 4.) @yHkuuy. OgHOWIEHBl U MHOTOWIEHBI. POpMYIIBI COKpAILIEHHOTO
yMHOeHHs. CucteMsl JTUHENHbBIX ypaBHeHul. CucteMaTu3anus 1
00001IeHIE Kypca MaTeMaTHKH.




TpeGoBaHusi K YPOBHIO NOATOTOBKH
B pesynprare nzydeHus kypca reoMeTpuu 7 Kjiacca yqamuecs JOJKHBIL:

- OBJIAJETh MOHATUSAMH MPOCTEHIITNX TEOMETPHUECKUX (PUTYP U UX CBOHCTBAMU;

- YMETh JOKa3bIBATh TEOPEMBI O IIPU3HAKAX PABEHCTBA TPEYTOJIBHUKOB, IPUMEHSATH UX IIPU
pELIeHNH 3a/a4;

- pelarth 3a7a4y Ha IOCTPOCHUE C MTOMOIIBIO HUPKYJIA U JIMHEUKH;

- 3HaTh NPU3HAKU U CBOWCTBA MAPAJUICIbHBIX MPSIMBIX;

- 3HaThb TEOPEMY O CYMME YIJIOB TPEYrOJIbHMKA, O COOTHOLIEHWU MEXIYy CTOPOHAMH M
yriamMu TPEYrojbHUKA, HEPABEHCTBO TPEYIOJbHUKA, CBOWCTBA M INPU3HAKHU IMPSMOYTOJIBHOIO
TPEYroJIbHUKAa M NMPUMEHATh MX MPU PEIIECHUU 337a4, YMETh CTPOUTh TPEYTOJIbHUK IO TPEM
DIIEMEHTaM.

8 ki1ace

KonTpoubHbIX pador 6
1. YeroipexyroabHuku (14 yacos)

MHOroyrojapHUK, BBIIIYKJIBII MHOTOYIOJIBHHMK, 4Y€ThIPEXYrojabHUK. [lapamiemorpamm, ero
cBoMcTBa M Tpu3Haku. Tpanernus. [IpsmoyronsHuk, poMO, KBaapar, ux cBoiicTBa. OceBas u
LEHTpaJIbHasi CHMMETPHH.

OcHoBHasi Ledb — U3YYUTh HaumOojee BaKHbIE BUIBl YETHIPEXYTrOJbHUKOB —
napajuiesIorpaMm, MPsSIMOYTOIBHUK, POMO, KBaJpaT, TpaIeuio; 1aTh IPEACTaBICHUEe O PUTypax,
00J1a1aI0IUX OCEBOW MJTU IIEHTPAIBHONW CHMMETpHEH.

Jloka3zaTenbcTBa OONBIIMHCTBA TEOPEM JAHHOW TEMbI U PEHICHHUs] MHOTUX 3a]a4 MPOBOJISATCS
C MTOMOIIBIO MMPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IIO3TOMY IOJE3HO MX MOBTOPUTH B Hadale
U3Yy4YEHUS TEMBI.

OceBasi U LIEHTpaJibHasi CUMMETPHH BBOJASATCS He Kak MpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOICTBA TeOMETPUYECKUX (UTyp, B YACTHOCTH YETBHIPEXYTOJBHHUKOB. PaccMoTpeHme 3THxX
MOHATHUH KaK JIBIKECHUH INIOCKOCTH COCTOUTCS B 9 Ki1acce.

KonTponbsHbIx padort: 1

2. Iaomans (14 yacoB)

[lonsiTre muomanu MHOroyroidpHuka. lIlnomanum npsMoyrojipHHMKa, Napajienorpamma,
TpeyroipHUKa, Tpanenun. Teopema [Iudaropa.

OcHoBHasl LIeTb — PACUIMPUTh U YIUIYOUTH IMOJy4EHHbIE B 5—6 Kilaccax MpeCcTaBIICHUS
yuammxcss 00 UW3MEPEHUH U BBIYHMCICHUM IUIOMIA[EH; BBIBECTH (HOPMYIBI IUIOMIAaneH
NPsIMOYTOJIBHUKA, NapajljielorpaMma, TPEYrojbHHKA, TPallelMH; J0Ka3aTh OJHY M3 IJIABHBIX
TeopeM reomeTpun — Teopemy I[udaropa.

BeiBon dopMyn ans  BBIYUCIEHHS IUIOHIaJe MPSMOYTOJbHUKA, MapajlienorpaMmma,
TPEYroJIbHUKA, Tpalellud OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBax IUIONIAJIEH, KOTOPHIE
MPUHUMAIOTCSI UCXO/I U3 HAIJISIAHBIX MPEACTABICHUH, a Takke Ha (popMyrie MIIoIaay KBaapara,
000CHOBaHHE KOTOPOM HE SABJISAETCS 00SI3aTEIIBHBIM JIJISl yYaIIuXCsl.

HerpaaummoHHONW UIsI IIKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHOIICHWH TIIOIaeit
TPEYroJIbHUKOB, UMEIOIIUX MO paBHOMY yriy. OHa MO3BOJISIET B JajbHEUINEM JIaTh MPOCTOE
JI0KAa3aTeNbCTBO MPU3HAKOB MOJ00US TPEYTOJIbHUKOB. B 3TOM COCTOUT OHO U3 MPEUMYIIECTB,
00YCITOBJICHHBIX PAaHHUM BBEJICHUEM TOHSTHUS TIJIOMIA/IH.

JoxazarenbcTBo TeopeMbl [Indaropa ocHOBBIBAETCS Ha CBOMCTBAX IUIONIAACH W (GopMyrax
JUTSI TUTOIIAEH KBaapaTa u MpsMOyroibHUKa. Jloka3bIBaeTCs Takke TeopeMa, oOpaTHast TeopeMe
[Tudaropa.

KonTponpHbIx padort: 1

3. ITonoOHbIe TpeyronbHuku (19 yacon)



[TonoOuele TpeyronbHukU. [Ipu3Haku 1momodus TpeyronbHUKOB. [IpuMeHeHue momolus K
JIOKa3aTeJIbCTBY TEOpEeM M pemieHuio 3afgad. CHHYC, KOCHHYC M TaHIEHC OCTpPOTrO Yria
PSMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHOBHasl 1Ie7Tb — BBECTU IOHSTHE TOAOOHBIX TPEYTOJBHUKOB; PACCMOTPETh INPH3HAKU
000Ul TPEYroJbHUKOB M UX NPUMEHEHUS; CAENaTh MEepBbIA IIAar B OCBOCHUM YYAITMMHUCS
TPUTOHOMETPHUYECKOTO arIapaTa FreOMeTPUH.

Omnpenenenne MoI0OOHBIX TPEYTrOJILHUKOB JAaeTCS HE Ha OCHOBE MpeoOpa3oBaHUs MOA00us, a
4Yepe3 PaBeHCTBO YIJIOB M IIPOMOPIIHOHATIBHOCTD CXOCTBEHHBIX CTOPOH.

[IpusHaku 1momoOus TPEYyroJbHUKOB JTOKA3bIBAIOTCSA C TMOMOIILI0 TEOPEMbI 00 OTHOIICHUH
IUTOIIAIeH TPEYrOJIbHUKOB, HMEIOIIUX 10 PAaBHOMY YTIIY.

Ha ocHoBe mpu3HAKOB MOJ00MS JOKa3bIBaeTCs TEOpEMa O CpPEeIHEH JMHUU TpPeyrojbHHKA,
YTBEPXKJIEHHE O TOYKE IepPEeCceUeHHss MEIMaH TPEYroJIbHUKA, a TaKXKe J(Ba YTBEPKICHHUS O
IPOTNOPLMOHATBHBIX OTPE3Kax B MPSMOYTOJbHOM TpeyrojibHHKe. JlaeTcs mpeicTaBieHHE O
METOJIe MOI00MS B 33/1a4aX Ha MOCTPOCHUE.

B 3axitoueHne Tembl BBOISATCS 3JEMEHTHI TPUTOHOMETPUU — CHHYC, KOCUHYC U TaHTCHC
OCTPOTO yrila MPSMOYTOJIBFHOTO TPEYTOJIbHUKA.

KonTponsHbIX padot: 2

4. OxpyxHOCTB (17 4acoB)

B3anmHoe pacrnonoxxeHue npsamout u okpyxHoctu. KacarenbHasi K OKpyKHOCTH, €€ CBOMCTBO
" IpU3HAK. HGHTpaJIBHBIe WU BIIMCAHHBIC YTJIBI. quBIpe 3aMCYATCIILHBIC TOYKU TPCYrOJIbHHKA.
BrircanHast u onrcaHHasi OKpY>KHOCTH.

OcHOBHas 1IeNIb — pacIIUPUTh CBEIEHUS 00 OKPY)KHOCTH, NMOJYYECHHBIC YYaIllUMHUCS B 7
KJIacCe; W3Y4YUTh HOBBIE (aKThl, CBSI3AHHBIE C OKPYKHOCTHbIO; IMO3HAKOMUTH Y4YAIlIUXCS C
YCTBIPbMSA 3aMCUYATCIIbHBIMU TOUYKAMU TPCYT'OJIbHUKA.

B nanHOI Teme BBOJAUTCS MHOT'O HOBBIX MOHSATHN M pacCMaTPUBAETCS MHOTO YTBEPKICHHIA,
CBSI3aHHBIX C OKPYKHOCTBIO. /)11 MX YCBOEHHMSI CIIEAyeT yIeNuTh O0JIbIIOe BHUMAaHUE PELICHUIO
3ajad.

YTBepKIEeHUS O TOYKE IEpecedeHus: OMCCEeKTPHUC TPEYrojbHUKAa M TOYKE IepeceyeHHs
CEpEeIUHHBIX MEPIEeHIUKYIIPOB K CTOPOHAM TpPEYrOJbHUKA BBIBOAATCA KakK CIEACTBHUS U3
TEOpPEM O CBOMCTBAX OMCCEKTPHCHI yIJla U CEPEeAMHHOTO MEPIEHIUKYIsIpa K oTpe3ky. Teopema o
TOYKE TMEepPeceyeHMs] BHICOT TPEYTroJbHHUKA (MM UX MPOJOJDKEHUI) JOKa3bIBAETCS C MOMOIIBIO
YTBCPIKACHHUA O TOYKC MEPECCUCHUA CCPCANHHBIX MICPIICHAUKYIIAPOB.

Hapsiny ¢ Teopemamu 00 OKPY>KHOCTSIX, BIIMCAHHOW B TPEYTOJIBHUK W OINKMCAHHOW OKOJIO
HEro, paccMaTpUBAIOTCS CBOMCTBO CTOPOH OMUCAHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB
BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

KonTponbsHbIx padort: 1

S. IHoBTOpenue. Pemenne 3agau (4 4acoB)
OcHoBHas 1ens. [ToBTOpUTH, 3aKpenuTh U 0000mUTH OcHOBHBIE 3YH, moryueHHbIe B 8
KJ1acce.

Kontponbabix padot: 1

TemaTHueckoe IVIAHUPOBAHHUE C ONPEACICHUEM OCHOBHBIX BUI0B yqeﬁnoﬁ HEATECJIbHOCTH.

Tema ypoka XapaKTepucTHKA AeATeJIbHOCTH YYAIHUXCH
UetbipexyroiabHUKH. (14 4.) OOBSCHATH, YTO TaKOE€ MHOTOYTOJIBHHK, yMETh H300pakaThb H

pacro3HaBaTh MHOTOYTOJIBHUKH Ha depTexax. PopMynnpoBath H
JIOKa3bIBaTh  YTBEPXKICHHE O CyYMME YIJIOB  BBIMYKIIOTO
MHOTOYTOJIbHUKA. dopMynupoBaTh OTIpEJICIICHHE




napajuieJorpaMma, Tparnelyu, MpsIMOyTroJIbHUKA , poM0Oa, KBajipaTa.
Pemate 3amaun Ha cBOMCTBa MHOTOYTOJILHHUKOB.

[Mnomans . (14 4.)

OOBSCHATH, KaK  TPOU3BOAUTCS  HW3MEPCHHE  ILIOMaaeh
MHOTOYTOJIbHUKOB:  (DOpMYJIHPOBaTh  OCHOBHBIC  CBOMCTBa
IUIOIIQ/IeH W BBIBOAMTH C WX TIOMOMIBIO (OPMYIIBI ILIONIAJCH
MPSIMOYTOJILHUKA, TapauielorpaMma, TPEYTroJbHUKA, TPATCIUH.
®dopMynHpoBaTh M JOKa3bBaTh Teopemy llmdaropa m oOpaTHyIO
eil. Pemarp 3aaun Ha HaxXOXJCHHE TUIONIAJICH, Ha TPUMCHCHHE
teopemsl [Iudaropa.

[TogoGHBIE TPEYTOILHHAKH .
(194.)

OOBACHATH TTOHSTHE MIPOTIOPITHOHATTEHOCTH OTPE3KOB:
(opMynMpoBaTh  ONpeneNeHHe  MOJOOHBIX  TPEYTOJIHHHUKOB.
®opMynUpoBaTh W JIOKa3plBaTh TEOPEMBI; 00 OTHOIICHUH
WIOIAAeH MOMOOHBIX TPEYrOJILHUKOB, O TMpPH3HAKaX MOJ00HS
TPEYTOJBHHUKOB, O CPEJAHEH JIMHUHM TPEYTOJIbHUKA, O MEePeCCUeHUN
MeIUMaH TPEYrolbHUKA, O TIPONMOPIMOHANBHBIX OTpe3Kax B
MPSIMOYTOJILHOM TpeyroibHuke. DopMymupoBaTh ONpEACICHUS U
WLTIOCTPUPOBATH MOHSATHE CHHYCA, KOCHHYCa M TaHTe€HCa OCTPOTO
yriia mpsiIMOYTOJILHOTO TPEYrOJbHUKA; BBEIBOJAUTH OCHOBHOE TPHUTO-
HOMETPUYECKOE TOXAECTBO W 3HAUEHUS CHHYca, KOCHHYCa H
TaHreHca yriioB 39, 45 u 60 rpagycoB. Pemats 3amaun, CBSI3aHHBIC
C IOJJOOMEM TPEYTOJIHHHUKOB,

OxpyxHocTb .(174.)

HccnenoBath B3aUMHOE PACHOJOKEHUE MNPSAMONW M OKPYXKHOCTH;
(bopMynHpOBaTh OMNpEIENICHHE KacaTeIbHOW K OKPYXHOCTH;
(hopMyIIMpOBaTh U TOKA3bIBATh TEOPEMBI, O CBOHCTBE KaCaTEeILHOM,
0 TpU3HAKe KacaTelbHOH, 00  OTpe3kaXx  KacaTelbHBIX,
MPOBENCHHBIX M3 OAHOM Touku. DopmyaupoBarb MNOHATUSA
[EHTPAITBHOTO ¥ BIIMCAHHOTO yIiia; (hOpMyINPOBaTh U JOKA3bIBATh
TEOPEMBI; O BIMCAHHOM YIVIE, O IPOU3BEICHUU OTPE3KOB
MIEPeCeKAMUXCS X0p/l, (GOpMyIUpOBaTh U JOKa3bIBATh TCOPEMBI,
CBSI3aHHBIE CO  3HAMEHHUTBHIMH  TOYKaMHU TPEYTOJIbHHUKA.
@opMyNIUpOBaTh  OMNPENEIEHUS]  BIUCAHHOM M ONHMCAHHOMN
OKPY>KHOCTEH, JOKa3piBaTh Teopembl. Pemarte 3amaun  Ha
BBIYMCIIEHHUE, JOKa3aTeJbCTBO M TIOCTPOEHHE, CBA3AHHBIE C
OKPYHOCTBIO.

[ToBTopenue (4 4.)

Pemats 3aJadyd Ha TCEMBI <<quI>IpCXYI‘ OJIBHUKW), «HJ’IOH_[EI,I[B»,

«ITomobue TpeyroIbHUKOBY, «OKPYKHOCTHY.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH
B pesynbprare uzydeHust kypca reoMeTpuu 8 Kjiacca yqamuecs JTOJKHBI:
- 3HaTh HauboJsiee Ba)KHbIE BU/IbI YETHIPEXYTOJILHUKOB UX CBOWCTBA;
- YMCTb HaXOJUTH IJIomaad MHOTOYT'OJIbHUKOB,
- 3HaTb Teopemy [ludaropa, ymers npuMeHSTH €€ NP PElICHUH 3a]1aY;
- 3HATh IPU3HAKU NOJOOUS TPEYTOJIbHUKOB, YMETh IPUMEHSTh UX MPU PELICHUHU 3a7ay;
- YMeTh HaXOJUTh 3HAYEHUs CUHYCA, KOCUHYCa M TAHT€HCa OCTPOro yria MpsIMOYroJIbHOTO

TPEYTrOJIbHUKA;

- 3HaTh Ciy4yal B3aMMHOIO PACHOJIOKEHUS MPSMOM U OKPYKHOCTH, CBOMCTBO M HpPHU3HAK
KacaTeJbHON K OKPYKHOCTH, O YETBIPEX 3aMeYaTeIbHbIX TOUKAX TPEYTOJIbHUKA;
- UMETb NpeACTaBICHUE O BIMCAHHON U ONMKUCAHHON OKPYKHOCTSX.



9 kjaacc

I'EOMETPUA
2 yaca B HeJleJIl0, Bcero 68 uacon
KonTpoubHbix pador 4
2. BekTopsbl. MeToa koopaunar (18 yacos)

Ilonstue Bekropa. PaBeHcTBO BekTOpoB. CIlIO)KEHHE U BBIYMTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCIO. Pa3nojkeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel Bektopa. Ilpocteiimine 3amaun B KOOpAMHATax. YpaBHEHUS OKPYKHOCTH U
npsimoi. [IpuMeHenne BeKTOpOB M KOOPAMHAT MPU PEIICHUH 3a4a4.

OcHOBHasl Llelb — HAy4yuTh YyYallUXCs BBINOJIHATH ACUCTBHSI HAJl BEKTOpaMM Kak
HalpaBJIEHHBIMU OTPE3KaMHM, YTO BaXKHO JJIsl IPUMEHEHHsI BEKTOPOB B (pU3MKe; MO3HAKOMUTH C
MCIIOJIb30BAaHUEM BEKTOPOB U METOAA KOOPJAMHAT MPU PELIEHUH F€OMETPUUECKUX 3aau.

BekTop onpenensercs Kak HanpaBICHHBIA OTPE30K U JEHCTBUS HaJl BEKTOPAaMH BBOAATCSA
TaK, Kak 3TO NPUHATO B pusmke, T. E. Kak AeWCTBUS ¢ HAaNpaBICHHBIMU OTpe3kaMu. OCHOBHOE
BHUMAaHHE JOJDKHO OBITh YZEIEHO BBIPAOOTKE YMEHHWI BBIIOJHSTH ONEpALMU HAJl BEKTOpaMu
(ckyaapIBaTh BEKTOpHI MO TPAaBMJIaM TPEYrOJIbHUKA W TapajulelorpamMma, CTPOUTH BEKTOD,
PaBHBIM PAa3HOCTU IBYX IAHHBIX BEKTOPOB, a TAaKXKE BEKTOP, PABHBIA NPOM3BEICHUIO ITaHHOTO
BEKTOPA Ha JAHHOE YHUCJIO).

Ha mnpumepax mokas3bIBaeTcsi, KAaK BEKTOPbI MOTYT IPUMEHATHCA K PEIICHHUIO
reomMeTpuueckux 3amad. JlemoHctpupyercss 3¢deKkTuBHOCTh TpUMeHeHus (opMmyn I
KOOpAMHAT CEPEIUHBI OTPE3Ka, PACCTOSTHUSA MEXKIY ABYMs TOUKaMH, YPABHEHHUI OKPYKHOCTH U
OpsSAMOl B KOHKPETHBIX T€OMETPUYECKHX 3a7ayax, TeM CaMbIM JaeTcs MpeACTaBIeHHE 00
U3y4EHHH F€OMETPUUECKUX (PUTYD C TIOMOLIbI0 METOIOB AIT€OPHI.

KonTtponsHbix padort: 1

2. CoOTHOIIEHHMS MeK1Y CTOPOHAMH M YIJIAMHU TpeyrojbHuka. CkaasipHoe
npousBeieHue BeKTopoB (11 yacos)

CuHyCc, KOCMHYC M TaHreHC yrja. TeopeMbl CHHYCOB W KOCHHYCOB. Pemienue
TPEYroiabHUKOB. CKalsIpHOE IPOU3BENECHUE BEKTOPOB U €r0 INPUMEHEHHE B I€OMETPHUYECKHX
3aJa4ax.

OcHOBHasl 1Llelb — pa3BUTh YMEHME YYAlUXCSl MPUMEHATH TPUTOHOMETPUUYECKUN
anmnapar IIpH PEIIEHUN T€OMETPUYECKUX 3a1a4.

Cunyc u xocunyc mroboro yrima ot 0° mo 180° BBOmATCS ¢ MOMOIIBIO €IWUHUYHOU
IIOJIyOKPY’KHOCTH, [OKa3bIBAaIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOAMTCS €IIE OJHA
dopmyna muomaau TpeyronbHul4A (mosOBHHA NPOW3BENCHHS ABYX CTOPOH Ha CHHYC yIia
MEXy HUMH). DTOT anmapaT NPUMEHSETCS K PEIIEHUI0 TPEYyrolbHHUKOB.

CkansipHoe TpPOM3BEACHUE BEKTOPOB BBOAMTCA Kak B (usuke (Impou3BeneHHE IUH
BEKTOPOB Ha KOCHHYC YyIJla MExXIy HumH). PaccmarpuBaroTcs CBOMCTBa CKaJIsIpHOTO
IIPOU3BENEHUS U €70 IPUMEHEHHE NIPU PELIEHUH T€OMETPUUYECKUX 3a4au.

OCHOBHOE BHUMaHME CIEYyeT YAEIUTh BbIPAOOTKE IMPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETpHUEcKoro anmnapara npu pemeldAl4 reomerpuyeckux 3aaau.

Kontponbabix padoT: 1

2. JlnimHAa OKPY:KHOCTH M IUIoIaaAbL kKpyra (12 yacoB)

[IpaBunbHble MHOTOYroJIbHUKU. OKpYKHOCTH, OIMCAHHAsE OKOJO MPAaBUIBLHOTO
MHOTOYTOJIbHUKA W BIHMCaHHasg B Hero. [locTpoeHue NpaBHIBHBIX MHOIOYTOJIBHUKOB. JliMHA
okpyxxHocTy IInomans kpyra.

OcHOBHas 1Lenb — pacUIMPUTh 3HAHUE YYAlMXCSd O MHOTOYI'OJBHHUKAX; PacCMOTPETh
MOHSITHSI THHBI OKPY>KHOCTH U TIJIOMIAAN Kpyra ¥ QOPMYIIBI U UX BBIYUCIICHUS.

B nHavame TeMbl gaeTcs  OmpelereHUE  IMPABUIBHOIO  MHOIOYIOJBHHKA U
paccMaTpuBalOTCS TEOPEMbI 00 OKPYKHOCTSX, OMUCAHUE OKOJIO MPAaBUILHOTO MHOTOYTOJEHUKA
M BIHUCaHHOM B Hero. C MOMOINIbI0O ONMMCAHHOW OKPYXHOCTH PEIIAlOTCs 3aJa4d O TMOCTPOCHHUH



NPaBUWIBHOTO MIECTUYTOJbHUKA M TPABWIBHOTO 2n1-yrOJbHHUKA, €CIH JaH IpaBUIbHBIA 7-
YT OJIbHUK.

@®opMmyIibl, BEIPAXKAIOIINE CTOPOHY MPABUIBHOTO MHOTOYTOJIBHUK M painyc BIIMCAaHHOH B
HEro OKPYKHOCTH 4epe3 paJiniyC OMUCAaHHOW OKpPYKHOCTH, UCIIOJIb3YIOTCS MIPU BbIBOJE GOpMYI
JUIMHBI OKPY)KHOCTH M TUIOLIAAX Kpyra. BeIBoa omupaercss Ha MHTYHTHBHOE MPEACTABICHUE O
npenene: Mpu HEOTPaHMYEHHOM YBEIMUYEHUM 4YHCIa CTOPOH MPaBUIIBHOIO MHOTOYTOJbHUKA,
BITMCAHHOTO B OKPY)KHOCTb, €r0 IIEPUMETP CTPEMUTCS K JJIMHE STOH OKPYKHOCTH, a TUIOIAAb —
K IJIOLIAAN KPYyTa, OFPaHUYEHHOT'O OKPYKHOCTBIO.

KontponbHbix padort: 1

2. JIBu:xenus (8 yacos)

Otobpaxxenue miockoctd Ha cebs. I[lonstue nBwxenHus. OceBas W IEHTpalIbHAS
cummetpuu. [lapannensueiil nepenoc. [loBopoT. HanoxxeHus u 1BUKEHUS.

OcHOBHasl 11e/Ib — MO3HAKOMUTH Y4YaIIUXCsl C MOHATHE: IBUYKEHUSI U €r0 CBOWCTBAMH, C
OCHOBHBIMH BHJIaMU JBW)KCHUM, CO B3aUMOOTHOILICHUSIMH HAJIOKEHUHN U IBUYKEHUH.

JIBI>KEHHE TUIOCKOCTH BBOJAMTCS KaK OTOOpaXKEHHE IJIOCKOCTH Ha ce0si, COXpaHsoliee
pacctosiHie Mexay Toukamu. [Ipm paccMOTpeHMM BHUAOB JBHKEHHI OCHOBHOE BHHMAaHHE
yIeNAeTCsl HOCTPOCHUIO 00pa30B TOUYEK, NPSMBIX, OTPE3KOB, TPEYrOJIbHUKOB TIPU OCEBOM
U LEHTPAJIbHOW CUMMETpUSX, NapauieJbHOM mepeHoce, MmoBopoT. Ha addekTHbix mpumepax
NOKa3bIBAaCTCS MPUMEHEHHE ABMKEHUH MPU PELICHUH T€OMETPUUYECKHX 33/1a4.

[lonsiTe HaMOXKEHUS OTHOCUTCS B JAHHOM Kypce€ K YHCIY OCHOBHBIX MOHSITHIA.
Jloka3bIBaeTCs, YTO TMOHATUS HAIOXKEHHUS M JABWKCHHS SIBISIOTCS SKBUBAJICHTHBIMU: JI000€E
HaJIOKEHHE SBIIAETCS ABMKEHHUEM IIJIOCKOCTH M 00paTHO. M3ydeHue nokazaTenbCcTBa HE SBIIsSETE
00s13aTeNIbHBIM, OJTHAKO CIIEAYET PACCMOTPETH CBSA3b MOHATUN HAJIOKEHUS U IBUKCHHUS.

KontponbabIx padoT: 1

2. HauyagabHble cBeleHUs1 U3 cTepeoMeTpuu (8 yacos)

IIpenmer crepeomerpun. I'eomerpuueckue Teaa W IMOBEPXHOCTH MHOIOTPaHHUKH:
npu3Ma, Mapajulelenumnesn, nupamuaa, (GopMyasl A BbIUMCICHHS HX o0beMoB. Tema u
MOBEPXHOCTH BpAIICHUS: LHWIMHIAP, KOHYC, cdepa, map, (GopMynsl Ui BBIYHCICHHS HX
TJI0MIA ! TOBEPXHOCTEN U 00BEMOB.

OcHOBHasl Liedb — JaThb HAyaJbHOE IPEICTABICHUE O TeNax M IOBEPXHOCTIX B
IPOCTPAHCTBE; IO3HAKOMHUTH YYAIUXCSl C OCHOB HOBBIMH (OpPMYyJNaMu JAJsl BBIYUCICHUSA
IUIOINAAeH TOBEPXHOCTEH U 00BEMOB TeJ.

PaccmoTpenne npocTeiyux MHOTOrPaHHUKOB (MIPU3MBI, Napasuiesienunea, TUpaMubl),
a TaKKe TeJ M MOBEPXHOCTEeW BpalleHWH (LMMIMHIpA, KOHYca, cepbl, 1apa) MpOBOAUTCS Ha
OCHOBE HArJISIHBIX MpEACTaBIECHUH, 03 NMPUBJIECYEHUS aKCHOM cTepeoMeTpuu. DopMyibl 1iis
BBIYUCIICHUS] 00bEMOB YKa3aHHBIX Tell BBIBOAATCS Ha ocHOBe mpuHuuNa KaBanbepu, hopmMyssi
JUI BBIYMCIJICHUS IUIOIIAAM M OOKOBBIX MOBEPXHOCTEH IMJIMHApPA M KOHyca MOJy4aroTcs C
IOMOIIIBIO Pa3BEPTOK 3TUX TOBEPXHOCTEH, ¢opmyna miuomanu chepsl npuBoguTcs 0e3
000CHOBaHHUs

2. OO0 akcuomax reomeTpuu (2 yaca)
Becena 06 akcmomax reoMeTpHH.
OcHoBHass 1eidb — JaTh Oojiee TIYOOKOE TIPEJCTABICHHE O CHCTEME aKCHOM
IUTAHUMETPUH U aKCHOMATHYECKOM METOJIC.
B nmaHHO# Teme pacckaspiBacTCS O pa3UYHBIX CHCTEMax aKCHOM TE€OMETPHH, B
YaCTHOCTHU O pa3JIMYHBIX cnocoGax BBCICHUSA IMMOHATHA PAaBCHCTBA (bI/II‘yp

2. TloBTopenmue. Pemienne 3anau (9 yacon)

OcHoBHast uenb. [loBTOpUTh, 3aKpenuTh U 0000mMTH OcHOBHBIE 3YH 3a OCHOBHYIO
LIKOJTY.



TemaTudeckoe IJIAHHPOBAHUE MO T€OMETPHUHA 9 kaacc.

Ne Tema Koxa- | XapakTrepucTHKa OCHOBHBIX BHIOB AeATeJIbHOCTH
BO y4YeHHKAa
4acoB (Ha ocHOBe Y4eOHBIX JAeiicTBHIl)
1 | I'1.9.BekTopsl. 8 ®opMyJIHPOBATH OINPEJEICHUS U WIUTIOCTPHUPOBATh
TIOHATHUS BEKTOPA, ITMHBI (MOIYIIS ) BEKTOPA,
1.ITonsITHE BEekTOpA. KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
2.CrnoxeHre 1 BBIYUTaHUE BorancasaTh AUHY ¥ KOOPIUHATHI BEKTOpPA.
BEKTOPOB. HaxoauTtp yron Mex1y BEKTOPaMH.
3.YMHOXXEHHE BEKTOpa Ha YHCIIO. BbInoJHATH oniepaluy HaJl BEKTOPaMH.
[IpruMeHeHne BEKTOPOB K PELICHUIO BBINOJHATH MPOEKTHI 110 TEMaM UCTIOIb30BAHHS
3ajay. BEKTOPHOT'O METO/Ia IIPH PEIICHUH 3aa4 Ha
BBIYHCIICHHS U JIOKAa3aTeIbCTRA.
2 | I'.10.MeToa KOOpaAMHAT. 10 | O0bACHATH U WIJIIOCTPUPOBATH TTOHSITHE
JeKapTOBOM CUCTEMBI KOOPAHMHAT.
1.KoopnuHatel BekTopa. BuIBOIHMTH 1 HCHOJIB30BATH POPMYIIBI KOOPJAUHAT
2.Ilpocreiimue 3a1a49u B CEpeINHBI OTPE3Ka, PACCTOSHUS MEXKIY ABYMS
KOOpIMHATAX. TOYKAaMH TUIOCKOCTH, YPaBHEHHS MIPSIMOH U
3.YpaBHeHUE OKPYKHOCTHU H OKPY>KHOCTH.
MPSIMOIA. BbINOJHATH MPOEKTHI 0 TEMaM UCTIOIB30BAHHS
Penrenue 3anau. KOOPAMHATHOTO METO/Ia TIPY PEIIeHNH 3a7a4d Ha
KonTponbHas pabora Nel. BBIYHCJICHHS U JIOKA3aTEIbhCTBA
3 | ['n.11.CooTHomrenne Mexy 11 | popmynupoBaTth u AOKa3bIBATH Teopemy
CTOpPOHAMM M yrJ1aMH COOTHONIEHHSIX MEXTy CTOPOHAMH U yTJIaMH
TpeyroiabHuka. CkaaspHoe TpeyToNbHUKA.
Npou3Be/eHHe BEKTOPOB.
®OopMYyMPOBATD onpeeacHUs U
1.CuHyc, KOCHHYC, TaHT'€HC yTJIa. WJTIOCTPUPOBATD MOHATHSA CHHYCA, KOCHHYCA,
2.COOTHOUICHUSI MEXIY TaHTeHCa U KOTaHT'€HCa OCTPOTO yIiia
CTOpOHAMH 1 yITaMu IPSAMOYTOJIHOTO TpeyroyibHuKa. BbIBOAUTD
TpCeYTOIbHHKA. dopMyITBI, BEIpaKaromue GyHKIMH yria
3.CrallipHoe nponsBe/IeHIe MPSIMOYTOJILHOTO TPEYroJdbHU16A uepes ero
BEKTOPOB.
Pelenne 3a1au. cropoHbl. POPMYSIMPOBATD ompeieICHuUsI CHHYCA,
KoHTponbHast pabota Ne2. KOCHHYCa, TaHTeHca, KoTaHreHca yrioB ot 0 mo 180°.
BbiBOAUTb hopmyiisl, Beipakarotye GpyHKIIHH
yriioB oT 0 10 180° yepe3 PyHKITUN OCTPBIX YTIIOB.
@®opMyJIHPOBATH 1 Pa3bACHATH OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. [1o 3HAaUeHUIM
OJTHOM TPUTOHOMETPUIECKON (PYHKIIMU yTiia
BBIYUC/IATH 3HAYCHUS JPYTUX TPUTOHOMETPUIECKIX
¢byHKuuMi 3TOTO Yria. @opmMyJIMpoBaTh U
AOKA3bIBATH TEOPEMBI CHHYCOB U KOCHHYCOB.
HaxoauTp yrom Mexy BEKTOpaMH, CKAIIPHOE
MPOM3BEICHIE BEKTOPOB, POPMYITHPOBATH U
00OCHOBBIBATH YTBEPKICHHUS O CBOMCTBAaX
CKaJISIPHOTO TPOU3BEIEHUS] BEKTOPOB; HCIIOIB30BATh
CKaJISIPHOE MPOM3BE/IEHNE BEKTOPOB MIPH PEIICHUH
3ajad.
4 | I'n.12.]nuHa OKPY:KHOCTH U 12 PacnozHaBaTh MHOTOYTOJIBHUKY, (JOPMYTUPOBATH

JI0IIab Kpyra.

1.IIpaBusIbHBIE MHOTOYTOJTBHUAKH.
2.JInmHa OKPY>KHOCTH U TUTOIIAIh

Kpyra.

olpe/ieNicHre U MPUBOIUTD ITPUMEPHI
MHOTOYTOJbHUKOB.

@ opmMyJIMPOBATH U JOKA3bIBATH TECOPEMY O CYMME
YTJI0B BBITYKIIOTO MHOTOYTOJIEHUKA.

HcceenoBaTh CBOHCTBA MHOTOYTOJIBHUKOB C




Pemenne 3agau.
KonTtponbsHas padota Ne3.

MIOMOILBI0 KOMIIBIOTEPHBIX IIPOIPAMM.
©®opMyJHPOBATH 1 J0KA3bIBATH TEOPEMBI O
BIIMCAHHOW U OMMCaHHOMN OKPYKHOCTAX
MHOT'OyTOJIbHUKA.

OO0BACHATDH MOHSTUS JUIMHBI OKPYKHOCTH U
IUIOILAAM KPYT'a; BBIBOAUTH (YOPMYJIBI JUIS
BBIYUCIICHUS JJJIUHBI OKPYKHOCTU U JUIMHBI AYTH,
IJIOLIAU KPYyra U IUIOIIAAU KPyTOBOTO CEKTOPA.
Pemate 33a1a4n Ha OKA3aTENBbCTBO U BBIYMCIICHHUS.
MopenanpoBaTth ycIOBHE 33/Ja4H C TTIOMOIIBIO
YepTe’Ka WU PUCYHKA, IPOBOAUTH
JIOTIOJIHUTENIbHBIE TOCTPOCHMSI B XO€ PELICHUS.
HNHTepnpernpoBaTh IOJYyYEHHBIN pe3yibTaT U
COIIOCTABJIATH €r0 C YCIOBUEM 3a1a4U.
HccaenoBats cBONCTBA KOH(DUTYpaALIUii, CBI3aHHBIX
C OKPY’KHOCTBIO, C IOMOIIBI0 KOMIIBIOTEPHBIX
[Iporpamm.

PemaTe 3a1aun Ha MOCTPOEHUE, TOKA3aTENBCTBO U
BBIUHCIICHHS.

I'n.13.ABu:keHus.

1.IlousiTue OBUKEHUS.
2.IlapannenbHbIN IEpeHOC ’
MIOBOPOT.

Pemenue 3anau.
KontponbsHas padbota Ne4.

OO0BbsICHATH ¥ WIIIOCTPUPOBATH ITOHATHS
paBeHCTBa uryp, mogoous. CTpOUTH paBHBIC U
CUMMETPHUYHBIE QUTYPHI, BHINOJHATH
MapauIeIbHBIA TEPEHOC U TIOBOPOT.
HccaenoBaTh CBOMCTBA ABMKEHUH C ITOMOIILIO
KOMITBIOTEPHBIX MPOTPaMM.

BBINOJIHATH IPOEKTHI IO TEMaM T'€OMETPHIECCKUX
peoOpa3oBaHUil Ha TUIOCKOCTH.

I'n.14.HauaabHbIE CBeICHUS U3
CcTepeoMeTpHH.

1.MHoOrorpaHHuKH.
2.Tena u NOBEpXHOCTH BpaIICHUSL.

OOBSICHATH, YTO TAKOE MHOTOTPAHHUK, €0 TPaHH,
p&0pa, BepIIMHBI, AMATOHAIIN, KaKOW MHOTOT'PaHHHUK
HA3BIBAETCS BBITYKIIBIM, TIPHU3Ma, BEICOTA IPU3MBIL,
napaJuleNeuIe]], MMpaMuIa, IUIHHIP, KOHYC,
cdepa, map.

OO0BsCHATD, 9TO TAKOE 00bEM MHOTOTPAHHHKA,
IIOMIAlb TOBEPXHOCTH MHOTOTPAHHUKA.,
HccnenoBath cBOMCTBA MHOTOIPAHHUKOB.
HaxoauTh 00bEM 1 IIOMAAL TIOBEPXHOCTH
MHOTOTpaHHHKA.

YMeTh CTPOUTH U PACIO3HABATH MHOTOTPAHHUKH.
YMeTh JTOTHYECKH MBICIIUTh, OTCTAUBATh CBOIO
TOYKY 3pEHHS U BBICIYIINBATh MHEHUE JIPYTHX,
paboTaTh B KOMaHJIC.

00 akcuomax MIIAHUMETPHH.

BocnpousBoanth GopMyIHpPOBKH ONpeeICHHH,
aKCHOM, TEOpPEM; KOHCTPYHPOBATh HECJIOKHBIE
OIIpeeJICHHs CaMOCTOsITeNbHO. Bocnpou3BoauTh
(OpPMYNHPOBKYU U JJOKA3aTENBCTBA U3yYCHHBIX
TeOpeM, MPOBOAMTH HECIOKHBIE JOKA3aTEIbCTBA
CaMOCTOSITEIBHO, CChLIATHCS B X0J1e 000CHOBaHUI
Ha OIIpeJICIEHUs], TEOPEMBI, AKCHOMBI.

IToBTOpenue. Pemmenue 3axay.

3HaTh MaTepuall, U3yYCHHBIN B Kypce MaTEMaTHKU
3a 7-9 Kjacchl.

Buagers o0IyMHU IpUeMaMK PEILICHUS 3a1a4.
YMeTh NIpUMEHSTH MTOJTyYCHHBIC 3HAHUS Ha
MTPaKTHKE.

YMeTh JIOrH4eCKH MBICINTE, OTCTaUBATEH CBOIO
TOYKY 3PCHHS U BBICTYIITUBATh MHEHUE JIPYTHX,
paboTaTh B KOMaHJIC.

Hroro:
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TpeGoBaHusi K YPOBHIO NOATOTOBKH
B pesynbrare nzydenus Kypca reoMeTpun 9 Kkinacca ydaluecs JOJDKHBI:

- YMETb BBINOJIHATH IEUCTBUS HaJ BEKTOPAMU, UCIIOIb30BATh BEKTOPBI U METOJ KOOPAUHAT
IIPY PEIICHUN T€OMETPUYECKUX 3a/1a4;

- YMETb pellaTh TPEYrOJIbHUKHU, 3HATh TEOPEMBI CHHYCOB U KOCUHYCOB;

- YMETb HaXOAMTb UIMHY OKPY>KHOCTH H IIJIOIIAAb Kpyra, CTPOUTH IIPaBUIIbHBIE
MHOT'OYTOJIbHUKH;

- MMETb NIPEACTABICHUE O BUAAX JBUKCHHUS,

- MMETb NIPEJCTaBICHUE O CUCTEME aKCUOM INIAHUMETPUU U aKCUOMATHYECKOM METO/IE;

- HMMETb NIPEACTABIECHUE O TEJIaX U MOBEPXHOCTSX TEJI B IPOCTPAHCTBE U HAXOKICHUU
IUIOINAACH, TOBEPXHOCTEH 1 0OHEMOB TE.
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