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HHOACHUTEJBHAA 3AIIMCKA

PaGouast mporpamma mo dusuke 11t 9 kiaacca pa3paboTaHa Ha OCHOBE CIICAYIONIUX HOPMATUBHBIX
JIOKYMEHTOB ¥l METOIMYECKUX PEKOMEHIAIIHIA:

1. ®enepansuoro 3akona ot 29.12.2012 Ne 273-®3 (Pex. ot 14.07.2022) «O6 06pa3zoBaHuu B
Poccuiickoii ®enepanniny.

2. ®enepanbHOrO  rOCYJapCTBEHHOIO —00pa3oBaTe]bHOIO  CTaHAAPTa  OCHOBHOTO — OOILEro
00pa3zoBaHMs, YTBEPKICHHOTO MTpHUKa3oM MuHucTepcTBa oOpa3oBanus u Hayku P ot 17 nekabps 2010
r. Ne 1897 ¢ usmenenusmu u gonoiHenusmu ot 29.12.2014 r., 31.12.2015r., 11.12.2020 r.

3. OcHOBHOIi 06pa30BaTeNBLHOM MPOrpaMMbl OCHOBHOTO 0611ero oopasosanust MBOY «OcHoBHas
HIKOJIA C. AJUIaryaoBO».

4. Vueonoro miana MBOVY «OcHoBHas mkoina c¢. Annarynoso» Ha 2023-2024 y4eGHbIii rof.

Hns  peanmuzauMu  NPOrpaMMHOIO  cojepkaHus  ucrnoibzyercs Y MK

«'eomerpusi» 7-9 xmaccel. ABtopel JI.C. Atanmacsn, B. ®. byry3os, C. b. Kagommes u np.
Yyeonuk: ['eomerpus. 7-9 kmacchl: yueb. mis oOmeoOpasoBat. opranuzamnuii/ JI.C. ArtanacsH, B. @.
Byry3os, C. b. Kamomies u np.— M.: IIpocsemenue, 2021.

CornacHo OCHOBHOI 00pa3oBaTeilbHON MPOrpaMMbl OCHOBHOTO OOIIETro 00pa3oBaHus U y4eOHOMY
wiany MBOY «OcHOBHas mikoia ¢. AJUraryjioBo» Ha WU3YYCHHE IeOMeTpHH Ha 0a30BOM ypoBHE B 9
KJIacce OTBOJUTCS 68 yacoB yueOHOro BpeMeHH (2 ypoKa B HEJIEI0).

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

JIMYHOCTHBIMU pe3y/ibTaTaMHu 00y4YeHHUs: TeOMETPHH B 9 Kitacce SBISIFOTCS:

® q)OpMI/IPOBaHI/IC OTBCTCTBCHHOI'0O OTHOWICHHWA K YYCHHIO, T'OTOBHOCTH M CIIOCOOHOCTH
00y4aroIuxcs K caMOPa3BUTUIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBALIMU K OOYYEHUIO U IO3HAHUIO,
BbIOOpY JlanbHeMIIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHUpe IMpodeccuil U npodecCHOoHaIbHBIX
IPEIIOYTEHUI, OCO3HAHHOMY IOCTPOCHUIO0 MHAMBHIYyaJIbHON 00pa30BaTEIbHONW TPAEKTOPHHM C YUETOM
YCTOMYMBBIX MI03HABATEIbHBIX UHTEPECOB;

*  (opMHpOBAaHUE IIEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM NMPaKTHKHY;

s q)OpMI/II)OBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTEHTHOCTH H O6H1€HI/II/I U COTPYAHHUYCCTBE CO
CBEpPCTHHKAMM, CTApIIMMM M MIQJUIMMH B 00pa30BaTeNbHOM, OOIIECTBEHHO IIOJE3HOM, y4eOHO-
MCCJIEI0BATEIBCKOM, TBOPUECKON U IPYIUX BUJAX IEATEIBHOCTH;

s YMCHHUE SCHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIHN B yCTHOI71 A TIMCHBMEHHOM pcyu,
NOHMMATh CMBICI IIOCTaBJICHHOM 3a7auyd, BBICTPAMBAaTh apryMEHTALMIO, IPUBOAUTH IIPUMEPHl U
KOHTPIPUMEPHI;

®*  KPUTUYHOCTb MBIIUICHHS, YMEHHE PACIO3HABaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3BIBAHUSA,
OTJMYaTh TUMOTE3Y OT (aKTa;

s KpCaTUBHOCTbL MBIINUJICHHA, WHHOWATUBY, HAXOAYMWBOCTb, AKTHBHOCTH IIpU PCIICHUHU
TEOMETPUUYECKUX 3a7ay;

*  yMEHHE KOHTPOJIHPOBATh MPOIIECC U Pe3yabTaT yueOHOM MaTeMaTHUeCKON AesITeTbHOCTH;

®*  CHOCOOHOCTh K 3MOIIMOHAIBHOMY BOCHPHSTHIO MaTeMAaTUYECKUX OOBEKTOB, 3a/1a4, pEIIeHHH,
pacCyKIeHUN;

MeTtanpeaMeTHbBIMH pe3yJIbTaTaMH 00yUYCHHS T€OMETPUU B 9 Kilacce SIBISTFOTCS:

pecyisimusHble YHUBEePCANbHble YueOHble 0eliCmeus.

*  yMEHHE CaMOCTOATEIHHO IIAHUPOBAThH aTbTEPHATUBHBIC MMYTH JOCTHKCHUS IeJIel, OCO3HAHHO
BbIOHMpaTh Hanboee 3GEKTUBHBIE CIIOCOOBI PEIIeHUsI yUeOHBIX U MMO3HABATEIBHBIX 33/1a4;

* yMEHHE OCYNISCTBJIIATH KOHTPOJL IO Pe3yabTaTy W CHOCO0y JACWCTBHS HAa YpOBHE
MPOU3BOJIHLHOTO BHUMAHUS U BHOCUTH HE0OX0IUMbIe KOPPEKTUBHI;

* yMEHHE QJCKBATHO OIICHWBATH NPABHILHOCTh WJIM OIMMOOYHOCTH BBIMOJTHCHHUS YIeOHOMH
3aJ1a4M, e¢ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHHS,



®* [OHMMAaHHWE CYIIHOCTH QITOPUTMUYECKHX TNPEINUCAHWUM W yMEHHE [EHCTBOBATH B
COOTBETCTBUU C MPEATIO0KEHHBIM aJITOPUTMOM;

®*  YMECHHE CaMOCTOSITENIbHO CTaBUTh LIEJIH, BHIOMpATh M CO3/1aBaTh AJITOPUTMBI JUIS PELICHHUS
y4eOHBIX MaTeMaTHYECKUX TTPOOIeM;

* yMEHME IUIAHUPOBAaTh U OCYUIECTBIIATH JEATENbHOCTh, HAIPABICHHYIO Ha pEUICHHE 3ahau
UCCJIEIOBATEIBCKOTO XapaKTepa;

nO3HA8amebHble YHUBEPCANbHbIE YieOHble OeliCEUs.

®*  OCO3HAHHOE BIJAJICHUE JIOTHYECKUMHU JCHCTBHSIMH OIPEICICHHS TMOHSATUH, OO0OOIICHHUS,
YCTaHOBJICHHSI AaHAJOTUH, KilaccH(UKAlM HAa OCHOBE CaMOCTOSITEJIBHOIO BBIOOpAa OCHOBaHUN U
KPUTEPUEB, YCTAHOBJIEHUS POJOBUIOBBIX CBS3€EH;

®*  YMEHHE YCTAaHABJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3HU, CTPOUTH JIOTHUECKOE PacCyXICHHUE,
YMO3aK/II04YeHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJbL;

* yYMEHHE CO03/1aBaTh, NPUMEHATH W NpPeoOpa3OBHIBATH 3HAKOBO-CUMBOJIUYECKHE CPEACTBA,
MOJIETIN U CXEMBI JJIs PelIeHUs] y4eOHbIX U MMO3HABATENIbHBIX 33/1aY;

*  (dopmupoBaHHE U Pa3BUTHE y4EOHOW M OOIICTIONH30BATEIHLCKONH KOMIIETEHTHOCTH B 00JIACTH
UCTIOJIb30BaHUs HH(OPMAIIIOHHO-KOMMYHHKAIIMOHHBIX TexHOoJorui (MK T-KOMIeTeHTHOCTH);

*  (dopmupoBaHHE NEPBOHAYATIBHBIX IMPEACTABICHUN 00 HIESX M O METOJaX MaTeMaTHKU Kak
YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKHU, CPEACTBE MOJAEIMPOBAHNUS SBJICHUN U MPOIIECCOB;

* yMEHHME BHUAECTb MATEeMAaTUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CUTyallud B JIPYTHX
JUCLHUILJIMHAX, B OKpYKalOLEeH KU3HH;

*  yYMEHHE HaXOJWTh B PA3IMYHBIX HCTOYHUKAX HH(OPMAIMIO, HEOOXOAMMYIO MJISi PEHICHHUS
MaTeMaTUYECKUX MPOOJeM, U MPEACTaBIATh €€ B MOHATHOM (hopme; MPUHUMATH PEIICHUE B YCIOBHUAX
HEIOJHOW 1 U30BITOYHOM, TOYHOM U BEPOSITHOCTHOW MH(OpMaLINK;

* yMEHHME MOHMMAThb U HCIOJb30BaTh MAaTEMaTHYECKHUE CPEACTBA HATJIATHOCTU (PUCYHKH,
YEepTEkKH, CXEMBI U JIp.) Ul WIUTIOCTPALIUH, UHTEPIIPETallK, apryMEHTALIUN;

®*  yMEHHME BBIBUIaTh T'MIIOTE3bI NIPU PELICHUH Y4EOHBIX 3a7ay M MOHUMAaTh HEOOXOAUMOCTb MX
IIPOBEPKHU;

*  yMEHHE IPUMEHSITh UHIYKTUBHBIEC U JEIYKTUBHBIE CIIOCOOBI pacCyK/I€HUH, BUJIETh PA3JINUHbIC
CTpaTeruy pelIeHus 3a1a4;

KOMMYHUKAMUBHbIE YHUBEPCATIbHbIE YUeOHble OeliCmBUsL:

*  yMEHHME OpPraHM30BbIBAaTh YU4EOHOE COTPYIHHUYECTBO U COBMECTHYIO JIETEILHOCTh C YUUTEIIEM
U CBEPCTHHUKAMU: OIPENENATh IeNU, paclpelesarh (yHKIMH U pPOJM YYAaCTHHMKOB, OOIIHE CIIOCOObI
paboThI;

*  yMmeHHe paOoTaTh B IpyIIe: HAXOAUTh 0Olee peleHre U pa3pemaTbh KOH(MIUKTH Ha OCHOBE
COTJIACOBaHUs MO3UIMI U yueTa UHTEPECOB;

*  CiIymarh NapTHEpa;

*  (¢opMynupoBaTh, APryMEHTUPOBATh U OTCTAaHBAaTh CBOE MHEHUE;

K xonmy oOyuenusi reomerpuu B 9 kilacce oOydYaromuiics MOMYUUT CIEAYIOUIUE NMpeIMeTHbIe
pe3yJibTaThl:

® ITons3oBaThCs BCKTOpPAaMU, IMIOHUMAThb UX TCOMeTpI/I‘-ICCKI/Iﬁ n (I)H3H‘l€CKPII>i CMBICJI, TPUMCHATDH
HUX B PCHICHUH TCOMECTPHUYCCKUX U (1)I/I3I/I‘-ICCKI/IX 3aaad. HpI/IMCHHTL CKaJIIpHOC MMPOU3BCACHNUEC BCKTOPOB
AJI1 HAXOKACHUA OJIMH U YTJI0B.

® ITons3oBaThCs MCTOAOM  KOOpAWHAT Ha TIINIOCKOCTH, TMPUMCHATH €TI0 B PCIICHHUU
TCOMETPHUICCKUX U MIPAKTUYCCKUX 3ada4.

* Bnamerp NOHATHAMM INPAaBWIBHOIO MHOIOYTOJIBHUKA, [UIMHBI OKPYKHOCTH, IJIMHBI JIyTH
OKPY’KHOCTH U paJMaHHOM MEpHI yIja, YMETh BBIUMCIATH ILIOLIAAb Kpyra U ero 4acreu. IIpumeHATs
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4aX.

*  3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPHIX YIJIOB, HAXOJUTh C MX MOMOIIBIO Pa3IHYHBIC
3JIEMEHTHI NMPSAMOYTOJIBHOTO TPEYTOIbHUKA («pEeLIeHHE MPSAMOYTOJIbHBIX TPEYroJbHUKOBY»). Haxoauts (c
MOMOIIBIO KaTbKYJISITOPa) JUIMHBI U YIJIbI [T HETAOIUYHBIX 3HAYCHUH.



* Ilonb3oBarbes opMylaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKHUM TOKJIECTBOM ISt
HAXO0X/ICHUS COOTHOILIEHUH MEXy TPUTOHOMETPUUYECKUMHU BETMUYUHAMHU.

*  Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHMHYCOB JJisi HAaXOXXIEHUS Pa3IUYHBIX 3JIEMEHTOB
TPEYroJbHHUKa («PEelIeHUe TPEYroJIbHUKOBY), IPUMEHSITh UX IPU PEIICHUN N'€OMETPHUUECKHX 3a]1a4.

* Brmagerp NOHATUSMH IpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJO0OHBIX
¢uryp. Ilomp3oBaTbcs CBOWCTBaMH MMONOOMS TMPOU3BOJBHBIX (UIYpP, YMETb BBIYHCIATH JUIMHBI M
HAXOJHUTh YIIIbl y MoJ0OHBIX ¢uryp. [IpumensaTs cBoWcTBa MOm0OUS B NMPAKTUYECKUX 3agadax. Y METh
IPUBOIUTH MPUMEPHI OJOOHBIX (DUTYDP B OKPYKAIOLIEM MUPE.

* Ilonb3oBaTbca TeOopeMamMH O TMPOU3BEICHUM OTPE3KOB XOpPJI, O MPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

* Haxomuth ocu (WM LEHTPHI) CUMMETpUM (UTYp, NPUMEHSTh JBHKEHHUS IUIOCKOCTH B
MPOCTEHIINX CITydasx.

*  IlpuMeHSATDH MONyuYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHUECKUE MOJICNHN JUIS 33134
peanbHOW JKM3HM ¥ MPOBOAWTH COOTBETCTBYIOIIME BBIYMCICHHS C TNPUMEHEHHEM NoAoous u
TPUTOHOMETPUUYECKUX (PYHKLHUH (TIOJIB3YSCh, T1Ie HEOOXOIMMO, KAIBKYIIITOPOM).

COJAEP/KAHUE YYEBHOI'O ITPEIMETA

I'naBa | X. BexTopsbl.

OrnpeznenieHne BEKTOpa, HA4allo, KOHEL, HYJIEBOM BEKTOp, UIMHA BEKTOpPA, KOJUIMHEApPHBIE,
COHAIIPaBJICHHbIE, MTPOTUBOIOJIOKHO HAIPABJIEHHbIE, PaBHbIE BEKTOPBL. 0003HAUEHHE M H300paKeHUE
BEKTOpPOB. OTKJIapIBAHUE BEKTOPA OT JAHHOM TOUYKH.

CnoxxeHue U BbBIUMTAHUE BEKTOPOB. 3aKOHbBI CIIOKEHUS, OINPEAEIIEHUE CYMMBI, IPAaBUIIO
TPEYroJIbHUKA, NpaBWiIo napajuienorpamma. [locTpoeHune BekTOpa, paBHOIO CyMME JIByX BEKTOpPOB,
UCIIOJIBb3YSl IpaBWJIa TPEYrojbHUKA, MapajuieiorpamMma, MHOroyroibHuka. lloHATHe pa3zHOCTH NBYX
BEKTOPOB, IPOTHUBOIIOIOKHBIX BEKTOPOB.

OmnpeneneHne yMHOXKEHHUS BEKTOPA Ha YKCII0, CBOMCTBA. [IpruMeHeHne BEKTOPOB K PEILICHUIO 3a/1a4.
TeopeMsbl 0 cpeHel JIMHUY TPAlleUU U aJITOPUTM PELICHUS 3a7a4 ¢ IPUMEHEHUEM 3TOM TEOPEMBI.

I'maBa X. MeTo KOOpAUHAT.

Jlemma o KoJUIMHEapHBIX BeKTopax. TeopemMa O pa3loOXKEHHMM BEKTOpa IO [BYM JAaHHBIM
HEKOJJIMHEapHbIM BekTopaM. [loHSATHE KOOpIMHAT BEKTOpAa, KOOPAWHAT CYMMBI U Pa3HOCTH BEKTOPOB,
IIPOU3BENECHUSI BEKTOpa Ha 4Mciao. DOopMysbl KOOpAMHAT BEKTOpa 4epe3 KOOPAMHATHI €ro KOHIA U
Hayaja, KOOPJIMHAT CEpPEAMHbl OTPE3Ka, JIMHBI BEKTOpa M PACCTOSHUS MEXIy IBYMsS TOYKaMHU.
VYpaBHEHHE OKPYXHOCTH M NpsiMod. M300pakeHHe OKPY)KHOCTH W HPSIMOH, 3a/laHHBIX YpaBHEHHUIMH,
pocTeiire 3aJaui B KOOpAUHATaXx.

I'naBa X|. CooTHOIIEHHS MeKAy CTOPOHAMM M YIJIAMHU TPeyroJibHUKA.

CkansipHoe npousBe/ieHHe BEeKTOPOB.

Omnpenenenue cuHyca, KOcuHyca M TaHreHca yrioB oT 0° mo 180°, dopmyssl Ui BBIYMCICHUS
KOOpJAMHAT  TOYKH, OCHOBHOE€  TPUTOHOMETpUYECKOE  TOoXAecTBO.  Dopmynaa  OCHOBHOTO
TPUTOHOMETPUUYECKOTO  TOXKAECTBA, mpocreimue ¢opmynasl mnpuseaeHus. Popmyna miiomanu
TpeyrojabHUKa. TeopeMbl CHHYCOB M KOCHHYCOB. MeTOo bl IPOBECHUS U3MEPUTENBHBIX paboT. Teopema
0 CKaJIIPHOM IIPOU3BEIEHUN JABYX BEKTOPOB U €€ CIEICTBUS.

I'masa XII. lninna oKpyKHOCTH M IUIOIIAAb KPYTra.

Omnpeznenenue NMpaBUIBHOIO MHOTOYTOJbHMKA, (hopMysa JUIsl BHIYMCICHUS yIJia MPaBHIBHOTO 7-
yroyibHUKa. Teopembl 00 OKpY>KHOCTSIX: ONMHMCAHHOM OKOJIO MPaBUJIBHOIO MHOTOYTOJIbHUKA U BIMCAHHON
B NPaBUJIbHBI MHOTOYTOJIbBHUK. @OpMyJbl 1711 BBIYMCIEHUS IIJIOLAAN MPAaBUIBHOTO MHOTOYTIOJIbHHKA,
€ro CTOPOHBl U paguyca BIUCAHHOW OKPYXHOCTH. POpMyJbl [UIMHBI OKPYKHOCTH W JJIUHBI AYTH
okpyxHOCTH. DOpMyIBI TUIOIIAM Kpyra U KPYrOBOTO CEKTOpa.

Iaasa X111, IBuxenus.

[TonsiTie oTOOpakeHHWsS TUIOCKOCTH Ha cebst u nBrkeHus. CBOWCTBAa JBWIKEHWUW, OCEBOH M
LeHTpaiabHOU cuMMmeTpuu. [lonsTre napamiensHOro nepeHoca. OCHOBHBIE 3Tallbl JOKA3aTENIbCTBA, UTO
napajuleJIbHBIA TIepeHoC ecTh ABMKeHue. [loHsATHe moBopoTa. J0Ka3aTeNbCTBO TOTO, YTO MOBOPOT €CTh
JBUKECHHUE.

I'masa XI1V. HauanbHble CBeJIeHUSI U3 CTEPEOMETPHH.



MHororpanHuk, mpu3Ma, Mapajvlenenumnes, o0beM Tejaa, CBONCTBA  MPSMOYTOJIBHOTO
napaiienenunena, nupamuaa. Llumuanap, konyc, chepa u map.

00 akcuomax MIIAHMMETPUH.

O3HAaKOMJIEHME C CHCTEMOM AaKCHOM, IIOJIO)KEHHBIX B OCHOBY H3YYEHMsI Kypca I'€OMETPHH.
[IpencraBienne 006 OCHOBHBIX dTanax pa3BUTHUSI TEOMETPHUHU.

IloBTOpenue. Pemenue 3agay.

Havanbuble reomerpuueckue cpeneHud. [lapamienbhble npsiMblie. OKpyXHOCTb. TpeyroibHUKH.
YerslpexyronbHukd. MHOrOyronbHuku. Bexropsl. Meron koopaunar. [Isuxkenue.

TemaTHyeckoe IVIAHMPOBAHUE C YKA3AHUEM KOJIHYECTBA YaCOB, 0TBOJAMMbIX HA OCBOEHHE
KaK10M TeMBI.

No Tema KonnuecTBo
9acoB

1 | BekTopsl. 8

2 | Metoa KOoOpAMHAT. 10

3 CoOTHOIIICHHE MEX/Ty CTOPOHAMH M YTJIIaMU TPEYTOJbHHKA. 11
CKaJIIpHOE TTPOU3BE/ICHUE BEKTOPOB.

4 | JlnuHa OKPY>KHOCTH U TUIOHIA/Ib Kpyra. 12

5 | JIBmwxkenue. 8

6 | HavanbHble cBeJICHHS U3 CTEPEOMETPHUH. 8

7 | O6 akcuomax MJIaHUMETPHUH. 2

8 | IloBropenue. 9
Hroro. 68
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