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K OCHOBHOM 00111€00pa30BaTeIbHOM IporpaMme
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peJIMET: reOMEeTpHs
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KOJIMYECTBO 4acoB (B TOJ): 68

KOJIMYECTBO YacoOB (B HEJENI0): 2
CPOK pean3aluu: 1 ron

YUUTEND:

r. Cypryt



[losicHuTeTbHAdA 3anTUCKa

1. PabGouas mporpamMma mo y4eOHOMY MpPEOMETY «TE€OMETpHs» Uil ydammxcs 9-x KIaccoB
COCTaBJICHA B COOTBETCTBUU ¢ DepepalbHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
OCHOBHOTO 0011ero oopaszoBanus (yrBepkIeH npukazoM MunoOpHayku Poccun ot 17.12.2010 N
1897 «O06 yrBepxkaeHuu (eaepaabHOro TOCYIAapCTBEHHOTO 00pa3oBaTelNbHOTO CTaHIapTa
OCHOBHOTO o00mero oOpa3oBaHus» (C M3MEHeHHsIMH), € yuyérom [IpumMepHOil mporpammsl mO
MaTeMaTuKe, MpeacTaBieHHol B [IpuMepHO# OCHOBHO# 00pa3oBaTeiIbHON MpOorpaMMe OCHOBHOTO
obmero  o0OpazoBaHUs, OJOOPEHHOW  pemieHneM  QelepaibHOTO  Y4eOHO-METOUIEeCKOTO
o0beuHeHHs TI0 001eMy o0pazoBanuio (rmpoTokos ot 08.04.2015 Ne 1/15); Ha ocrose IIporpammbr
K 3aBEPIIEHHON MPEIMETHOW JTMHUHM YUSOHMKOB IO reoMeTpuu st 7-9-x kinaccoB kK muaun Y MK
aBropoB JI.C. AtanacsH, B.®. Byry3os, C.b. Kagomues, D.I'. [lo3usik, U.U. u np. (COopHHK
MPUMEPHBIX pabouuXx mporpamMm. 7—9 Kiaccel: yue0. mocodue it o0reoopa3oBar. opraHu3aruii /
[cocT. T. A. BypmuctpoBa]. — 6e m3a. — M.: [IpocBemienue, 2020. — 94 c. — ISBN 978 509-
0765107)

2. [Inanupyemble pe3yabTaThl OCBOECHUS yUeOHOTO IIpeIMeTa

Jluunocmuvie pezyromamuol
- pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBIIUICHHS, KyJIbTYypbl pe4H, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;
- (opMUpOBaHHE Yy yHalIUXCS UHTEIIEKTYyalbHOM YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICTUTENIbHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OMbITA;

- BOCIIUTAHWE KA4eCTB JIMYHOCTH, OOECMEYMBAIOIIMX COIMATBHYI0 MOOWMIIBHOCTH, CIIOCOOHOCTH
MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHS;

Memanpeomemnvie pe3yromanmul
- (opmupoBaHWE KadecTB MBIIUICHHUS, HEOOXOJWMBIX Ui aJalTallid B COBPEMEHHOM
MH(POPMAITMOHHOM OOIIIECTBE;
- pa3BUTHE HHTEpeca K MaTEeMAaTHYECKOMY TBOPYECTBY M MATEMATHYECKHX CIIOCOOHOCTEI;
- (opmupoBaHuE TpEACTABICHUNH O MaTeMaTHKE KaK YacTh OOIIEYeIOBEYECKON KyJIbTYpPBI, O
3HaYMMOCTH MaTEMAaTUKH B Pa3BUTHH [TUBUIIN3ALMN U COBPEMEHHOTO O0IIECTBA;
- pa3BUTHE TMPEICTABICHUA O MaTeMaThke Kak (opMe OINUCAaHHUS W METOJIE TIO3HAHHMS
JNCUCTBUTEILHOCTH, CO3JJAHWE  YCIIOBUH Il  TpUOOpEeTeHHs]  MEepPBOHAYAIBHOTO  OIBITa
MaTEeMaTUYEeCKOTO MOJICITHPOBAHUS;
- (opmupoBaHue O0OmUX CHOCOOOB WHTEIUICKTYalbHON JICATEIBHOCTH, XapaKTCPHBIX JUIS
MaTEMAaTUKHU U SBJISIOIIUXCS OCHOBOM IMO3HABATEIILHON KYJIbTYPbI, 3HAUUMOM JUISl pa3iIMuHBIX cep
YEJIOBEUECKOM JCATEIIbHOCTH;

IIpeomemnvie pe3ynomamol

- OBJIAICHUC MATCMATUYCCKHUMH 3HAHUSIMHU U YMCHUSIMHU, H€O6XOI[I/IMBIMI/I U IIPOJAOJIKCHUA
O6y‘IeHI/IH B CTapHICﬁ IIKOJIC UJIN UHBIX O6Hl€06paSOBaTeJIBHBIX YUYPCIKKACHUAX, UBYHCHHUA CMCIKHBIX
AUCHUIUINH, IPUMCHCHUS B MIOBCETHEBHOM KU3HU,

= CO3daHHC CI)yHI[aMeHTa AL MAaTCMAaTUYCCKOIro  pas3BUTHA, (I)OpMI/IpOBaHI/IH MCXaHHU3MOB
MBIIJICHUA, XapaKTCPHBIX JJIA MaTeMaTU4YE€CKOM IeITEILHOCTH.

yqaw;mlc;l noYy4un 603MONHCHOCNb HAYUUMBCA:!
- BpInoaHATH HeﬁCTBHH C TCOMCTPHUYICCKUMU (I)I/Il"ypaMI/I, KOOpAUHATaAMU U BEKTOPAMHU.

- Pemate mmaHuMeTpUYECKHE 3a/a4M HAa HAXOKJIEHHE T€OMETPHUYECKUX BENUYHMH (IJIUH, YIJIOB,
TIonaaei)



- Pacno3naBatk reomeTrpudeckue (pUrypbl Ha INIOCKOCTH, pa3inyaTh UX B3aUMHOE PACIIOJIOKECHHE,
n300paXkaTh reOMeTprudecKre (PUTypsl, BBIMOIHATh YEPTEKHU 10 YCIOBUIO 3a1a4H

- OmnpenensaTe KOOPAUHATHI TOUKU IJIOCKOCTH, MPOBOJUTH OINEpalMi HaJl BEKTOPAMHU, BBIYUCIATH
JUIMHY U KOOPJAMHATY BEKTOPA, YIOJI MEK/y BEKTOPAMU

- Hcnonp3oBaTh HpI/IO6p€TCHHBIC 3HAHUA 1 YMCHUA B HpaKTquCKOﬁ JACATCIBHOCTHU K HOBCGHHCBHOﬁ
JKU3HHU, YMCTh CTPOUTH U UCCIICAOBATDH HpOCTCfIHlPIG MaAaT€MaTU4YCCKUEC MO ACIN.

- Ilonp30BaThCs OCHOBHBIMU €AMHUIIAMU JJIMHBI, MacChl, BpEMEHU, CKOPOCTH, IUIOIIAIU, 00bEMa;
BBIpaXaTh 00Jiee KPYyITHbIC SMHULIBI uepe3 0oJiee MeTKue M Hao00poT. OCyIIECTBIATh MPAKTUYECKHE
pacuetsl 1o (opMyrnaM, COCTaBISTh HECIOXKHBIE (HOPMYJIBI, BHIPAKAIOUINE 3aBHCUMOCTH MEXIY
BEJINYNHAMHU.

- OnwuceiBaTh PCAJIbHBIC CUTyallUW Ha A3BIKC I'COMETpPUH, HUCCICAOBATH IIOCTPOCHHLIC MOJCIIN C
HCIIOJIb30BAHUEM I'COMCTPHUICCKUX MMOHATHH U TCOPEM, PCIIaTh NPAKTUUCCKUEC 3aJa4n, CBA3AHHBIC C
HaXO0XKXJACHUCM IrCOMETPUICCKUX BEIIMYHNH.

- IIpoBomuTh JAOKa3aTeNbHBIE PACCYKICHUS TPHU PEIICHWH 3a/1a4, OLEHHBATHh JIOTUYECKYIO
MPaBUIILHOCTh PACCYXKACHUH, paclio3HaBaTh OMIUOOYHBIE 3aAKITIOYCHUS

3. Conepxanue paboueid mporpamMmmsl

Bexmopvl. Memoo xoopounam. lTlonstue BekTopa. PaBeHcTBO BekTOpoB. CrloXeHHWE U
BBIYUTAHNE BEKTOPOB. YMHOXEHME BEKTOpa Ha 4HcHo. PasnoxkeHwe BeKkTopa 1O JBYM
HEKOJUIMHEapHbIM BekTtopaMm. Koopaumnatel BekTopa. llpocreiimme 3agadum B KOOpJIMHATAX.
VYpaBHEHHsI OKPY)KHOCTH U NIpsIMOH. [IpuMeHeHne BEKTOPOB M KOOPAMHAT IIPU PELICHUH 3a1a4.

Henb: HayunTh 0Oy4arOIIMXCs BBINOJHATH JEHCTBUS HaJ BEKTOpaMHU KaK HamlpaBiICHHBIMU
OTpE3KaMH, YTO BaKHO [UI1 INPUMEHEHHs BEKTOPOB B (PU3MKeE; MO3HAKOMUTH C HCIOJIb30BAHUEM
BEKTOPOB M METOJIa KOOPAWHAT IIPH PEIIEHUU F'€OMETPUYECKHX 3a1a4.

BekTop onpenensaercs Kak HalpaBJICHHBIN OTPE30K U IEHCTBUSA HaJl BEKTOPAaMH BBOAATCSA TaK,
KaK 9TO IPUHATO B (PU3HKE, T. €. KaK JICHCTBUA C HAIIPaBJIECHHBIMHU OTpe3kaMu. OCHOBHOE BHUMaHUE
JOJDKHO OBITh YJEJICHO BBIPAOOTKE YMEHMH BBINOJIHATH ONEPALUHU HAJ BEKTOpaMH (CKJIaJbIBaTh
BEKTOPBI 110 IPABHJIAM TPEYTOJIbHUKA U NTapaJlIeJIOrpaMMa, CTPOUTB BEKTOP, PABHBIN PA3HOCTH IBYX
TAHHBIX BEKTOPOB, a TAKXKe BEKTOP, PaBHBIN IPOU3BEICHHUIO JaHHOIO BEKTOpA Ha IAHHOE YHCIIO):

Ha npumepax nmokasbiBaeTcsi, Kak BEKTOPbI MOTYT IPUMEHSATHCS K PEILICHUIO T€OMETPUYECKUX
3agau. JlemoHcTpupyercs 3¢ eKTUBHOCTh IPUMEHEHUS (GOPMYIT AJIs1 KOOPAMHAT CEPEIUHbI OTPE3Ka,
pacCTOsAHHA MEXIYy JOBYMs TOYKAaMH, YPaBHEHUN OKPY)KHOCTH M HpSIMOHM B KOHKPETHBIX
reOMEeTPUYECKUX 3a7ayax, TEM CaMbIM JJAE€TCs MPEICTABICHUE 00 U3YYCHUH T€OMETPUUECKUX PUTYp
C MOMOUIbIO METOJIOB AIreOphl.

Coomuowenusi medxncoy cmopoHamu u yearamu mpeyeonrviuxa. CKansipHoe npoussedeHue
séekmopog. CuHYC, KOCHUHYC M TaHT€HC Yyria. TeopeMbl CHHYCOB M KOCHHYCOB. Perienue
TpeyroJibHUKOB. CKaJIpHOE MPOU3BEACHUE BEKTOPOB M €ro MNPUMEHEHHE B T'€OMETPUYECKUX
3aJa4ax.

ens: pa3BuUTh yMEHHE OOYYaIOIIUXCS HPUMEHSATh TPUTOHOMETPUYECKUH ammapar Ipu
pEIICHUN TEOMETPUUYCCKUX 3a/1a4.

Cunyc m kocuHyc Jwoboro yrma ot 0° mo 180° BBOAATCS € MOMOUIBIO EAMHUYHOM
MOJIYOKPY>KHOCTH, TOKa3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCUHYCOB U BBIBOJIUTCS e1ile oJHa (hopmyrna
TUIONIAIA TPEYTOJIBHUKY (TIOJIOBUHA MTPOU3BEACHUS IBYX CTOPOH HA CHHYC yIila MEeXAY HUMH). ITOT
anmnapaT IpUMEHSETCS K PEIIEHUIO TPEYTOJIbHUKOB.

CkansipHo€ TIpOU3BE/ICHUE BEKTOPOB BBOAUTCS KakK B (hu3HKe (IpOU3BEICHUE I BEKTOPOB
Ha KOCHMHYC yrja Mexay HuMH). PaccMmarpuBaroTcss CBOMCTBA CKaJsPHOTO MPOW3BEACHHUSA U €Tr0
MIPUMEHEHHE MPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

OcHOBHOE BHUMAaHHE CJIEAYyeT YACIUTHh BHIPAOOTKE MPOYHBIX HABHIKOB B MPUMEHEHHH
TPUTOHOMETPUYECKOTO anmnapara npy pelieHud TeOMEeTPUUYECKUX 3aau.



Jnuna oxpyscnocmu u niowaov Kpyea. IlpaBuiibHblE MHOrOYrojJbHUKH. OKpYyKHOCTH,
ONMCAaHHAsl OKOJIO MPaBUIBLHOIO MHOTOYIOJbHUKA U BIIMCaHHas B Hero. IloctpoeHue npaBuiIbHBIX
MHOI'OYTOJIbHUKOB. JlnmHa okpyxHoCTH. [llomans kpyra.

Lenb: paciivpuTh 3HaHWE 00YUYAIOIIUXCS O MHOTOYT'OJIbHUKAX; PACCMOTPETH OHSATHUS JITUHBI
OKPYXHOCTH M IUIOIIAHN Kpyra U (JOpMYIbI sl UX BBIYUCIICHUS.

B Hauane Tembl JaeTcs onmpelesieHHe MPAaBUIBHOIO MHOIOYTOJIbHUKA U PacCMaTpUBAIOTCS
TeOopeMbI 00 OKPYKHOCTSIX, OTIMCAHHOM OKOJIO MPAaBHJILHOTO MHOTOYTOJIbHIKA M BIIMCAHHOHN B HETO.
C 1noMOLIbI0 ONMCAHHOM OKPYXHOCTH PELIAIOTCS 3aJadyd O IOCTPOCHUM IPaBUIBHOIO
LIECTUYTOJIbHUKA U PABUIIBHOTO 2J1-yroJIbHUKA, €CIIN JaH NPaBUIIbHbIH JI-yTrOJIbHUK.

®opMmyibl, BbIpaKaOLUIUE CTOPOHY MPABUILHOTO MHOTOYTOJIbHMKA M PaJuyCc BIIMCAaHHOHN B
HET0 OKPYXHOCTH 4Yepe3 paJnyc ONMHCAHHOW OKPY)KHOCTH, UCIIOJNB3YIOTCS NPH BBIBOAE (hopmyn
JUIMHBI OKPYXHOCTH W IUIOIIAAu Kpyra. BeIBox omupaercs Ha MHTYUTHBHOE MPEJCTABJICHHUE O
npenene: Mpu HEOrPAaHWYEHHOM YBEJIMYEHMM 4YHCJIa CTOPOH MPAaBUIBHOIO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPYKHOCTb, €70 IEPUMETP CTPEMUTCA K JUIMHE 3TOM OKPYKHOCTH, a IJIOLaab — K
IIJIOIIAIN Kpyra, OTPaHUYEHHOTO OKPYKHOCTBIO.

Heuorcenus. OtobOpaxkenue niaockoctd Ha ceOs. [lonarue nBmxeHus. OceBas M LEHTpaIbHAas

cumMetpun. [lapamnensHsiii nepenoc. Ilosopor. Hamoxenus n aBrmxeHus.
[enb: mo3HaKOMUTH OOYYAIOUIUXCS C IOHATHEM JBH)KEHUS U €T0 CBONCTBAMU, C OCHOBHBIMU

BUJAaMU JIBMOKEHUN, CO B3AaUMOOTHOIIEHUSIMU HAJIO)KEHUW U IBUOKEHUM.
JIBuKeHHe MI0OCKOCTH BBOJUTCS KaK OTOOpa)KeHUE TIIOCKOCTH Ha ce0sl, COXpaHAIollee pacCTOsHNE
Mexay Toukamu. [Ipu paccMoTpeHnr BUIOB ABMKEHUH OCHOBHOE BHUMaHUE YJIENSIeTCs TOCTPOEHHUIO
00pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYTOJHHUKOB MPU OCEBON M LEHTPAJIbHOW CUMMETPUSX,
napajuieIbHOM TiepeHoce, moBopote. Ha >(dekTHpIX mpumepax MOKa3bIBA€TCs NPUMEHECHHE
JBUKEHUM P pelIeHnr TeOMEeTPUUYECKUX 3a/1ad.
[ToHATHE HaNOKEHUSI OTHOCUTCS B JAaHHOM Kypce K YMCIIy OCHOBHBIX NOHATHH. JloKa3pIBaeTcs, 4To
MOHATHS HAJIO)KEHUS W JABIKEHHUS SBISIOTCS AKBHUBAJEHTHBIMU: JH000€ HAJIO)KEHHE SBISETCS
JBUKEHHEM IIOCKOCTU U oOpaTHO. M3yueHune noka3atenbcTBa He sBIseTCs 00sS3aTeIbHbIM, OJTHAKO
CJIElyeT pACCMOTPETH CBSI3b MMOHATUIN HAJIOKEHHUS U IBUKCHUS.

06 axkcuomax ceomempuu. becena 06 akcuomax reOMETpHH.
Lens: nate Oosee riyOOKoe MpENCTaBICHHE O CHCTEME aKCHOM IUIaHUMETPUH U
AKCHOMAaTHYECKOM METOJIE.
B nanHO#l Teme pacckasbiBaeTCs O Pa3IMYHBIX CHCTEMax akCMOM T€OMETPUU, B YACTHOCTH O
Pa3IMYHbIX cCrloco0ax BBEACHUS MOHATHUS paBeHCTBA (UTYD.

Hauanvuvie ceéedenus uz cmepeomempuu. Ilpeamer crepeomerpun. ['eomerpuyeckue Tena u
MOBEPXHOCTH. MHOTOTPaHHUKU: TIPU3Ma, TapalIeIIeIHIIe ], MMPaMuIa» GOPMYIIbI TSl BBIYUCICHUS
ux oObeMoB. Tena W MOBEPXHOCTH BpAIICHUS: IWIMHAP, KOHyc, chepa, map, GopMymibl s
BBIUMCIJICHUS HX IUIONIA/ICH TIOBEPXHOCTEH U 0OBEMOB.

[enb: naTh HAYAJILHOE MPEICTABJICHUE TEJIaX U MOBEPXHOCTSX B TPOCTPAHCTBE; TO3HAKOMHTH
00y4armuxcs ¢ OCHOBHBIMH (DOPMYITaMu JIJIsl BBIYMCIICHUS TUIOIIA/ICH; TOBEPXHOCTEH U 00BhEMOB
TeJL
PaccmoTpenne mpocTedmx MHOTOIPAaHHHKOB (IIPU3MBI, Tapaylieyienureia, TUPaMHIb), a TaKKe
TeJ U MOBEPXHOCTEH BpamieHus (IMIMHIPA, KOHYca, cdepbl, mapa) IpOBOAUTCS HA OCHOBE HATJISI-
HBIX TMPEACTaBICHUH, 0e3 MpUBJICUEHUS akcuoM crepeoMeTpur. DOpMynbl AN BBIYUCICHUS
00BEMOB yKa3aHHBIX T€J BBIBOJAATCSA HAa OCHOBE MpuHIMMNa KaBambepu, GopMynbl A7 BHIYUCICHHUS
rionaield 60KOBBIX MOBEPXHOCTEH MUIMHIPA U KOHYCA MOJIYYal0TCs C MOMOIIBIO Pa3BePTOK ITUX
MoBepXHOCTEH, hopMyra miuommaau chepbl IpuBoauTCsa 6€3 000CHOBaHUS



4. TemaTH4ECKU TUIAH

Kommuects
Ne i/m HaszBanue paszgena OJII{ a Cg‘; 0 KonTposs Hara
1 IToBTOpEHUE 2 BxoaHast KoHTpoJIbHAs paboTa CEHTSI0pb
Kontpoipnaas padora Nel o Teme
2 Bexropsl 8 «BeKTOPHI». OKTS0pb
KontpoipHas padota Ne2 o Teme
MeTtox k HHAT 1 - HOSI0Pb
3 CTOML KoopAuHa 0 «Metox KOOpAUHATY. 0s6p
KontpoinpHas padota Ne3 mo Teme
4 CoOTHOIIIEHUS] MEXKTy CTOPOHAMH U YTJIaMU 11 «CoOTHOIIEHHS MEKIY CTOPOHAMH U nexkabpb
TpeyroibHUKa. CKaIsIpHOE TPOU3BEICHNE BEKTOPOB yrilaMu TpeyroybHuka. CranspHoe
MIPOU3BEIEHNE BEKTOPOBY.
KontpoinrpHas padota Ne4 o Teme
5 JlnrHa OKpY>KHOCTH | IUTOIIAAb KpyTa 12 «/lmmHAa OKPY)KHOCTH M TUIOIIAH deBpain
Kpyray.
6 JIBIOKEHHS 8
KontpoirpHas padota Ne5 mo Teme
7 HauanpHbie CBECHUS U3 CTEPEOMETPUH 8 «HauanbHble cBeleHU U3 anpenb
CTEPEOMETPUMY.
8 06 akcuomax 2
9 O6o0matoriee MOBTOPEHUE Kypca IIaHUMETPUHI 7
HUTOI'O 3ATO/];| 68 uacos 6 yacos




