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PaGouas mporpamma

HaumenoBanue yueOHOTO IpeiMeTa I'eomerpus

Knacc 9

VYpoBeHsb 06111eT0 00pa3oBaHus OCHOBHasI IIKOJIa

Yuurenb A6pamona FOmus CepreeBHa

Cpok peanuzanuu NporpaMmbl 2022-2023 y4eOHbIif rox

KonnuecTBo yacoB 1mo yueOHOMY IUIaHy 66 yacoB B roji, 2 yaca B HEJICJIIO

[InaHupoBaHKE COCTABIEHO HA OCHOBE PaGoueii mporpammel k yueonuky JI.C.AtanocsH, M.: [IpocBemnienue

Co6opuauk padounx nmporpamm. 7-9 kiaccel, [Tocobue mis yanrenei
00111e00pa30BaTEIbHBIX YUPEKACHHUHI/

Y4eOHuK «I"eomerpusa» 9 knacc : [Ipocsemenne, 2021r.

Pabouyro mporpammy coctapmia: FO.C.AGpamoBa



AHHOTANUA K padoyeil mporpamme

Pabouas nporpamma «I"eomeTpus» paccunTana s 9 knacca.

[Iporpamma coctaBiieHa ¢ y4€TOM TPeOOBaHUM:

- ®enepanbHoro 3akoHa «O06 obpazoBanum» Ne 273-D3 ot 29.12.2012 ( ¢ UBMEHEHUSIMH U JOTIOTHEHUSIMU );

- ®enepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTeNIbHOIO CTaHAapTa OCHOBHOrO o01iero oopazoBanus Ne 1897 ot 17.12.2010;

- [IpumepHoIi mporpamMmmbl OCHOBHOTO 00111ero oopazoBanus no npeamety «I'eomerpusi», M.: [Ipocsemenne-2021r.

- [Ipukaza MunuctepctBa obpazoBanus U Hayku Ne 986 ot 4 okts6pst 2010 r. «O6 yrBepxkaeHuu (enepanbHbIX TpeOOBaHUHN K
o0pa3oBaTeIbHBIM YUYPEKJICHUSIM B YaCTH MHUHHMMAJIbHOM OCHAIIEHHOCTH Y4e€0HOTO Tmpolecca W 000pyJOoBaHUS Y4E€OHBIX
TTOMECIICHUI;

- denepanbHOTO MEepeyHs YICOHUKOB, pEKOMEHIYEMBIX JIJIs1 0011e00pa3oBaTeabHbIX yupexkaeHui Ha 2022-2023 yu. [Nog.

Henu u 3a0auu

] popMupoBaHME MpeaCTaBICHUI O MaTeMaTHKe KaK YHHBEPCAJIbLHOM S3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SBICHUN U
IIPOIIECCOB, 00 UIIESIX U

METOJIaX MAaTEMATHKH;

[] pa3BUTHE JIOTHYECKOTO MBIILIICHHUs, IPOCTPAHCTBEHHOI'O BOOOpPAKCHHS, aITOPUTMUUYECKON KYJIbTYpPhl, KPUTHUYHOCTH
MBIIICHHUS Ha YPOBHE,

HEOOXOMMOM JIJIs1 JaJdbHEHIero 00ydeHusl B CpeTHEH MIKOJIE;

[ oBmajieHUE MaTeMaTUYECKUMHU 3HAHMSAMH M YMEHHSIMH, HEOOXOJIMMBIMHU B TIOBCEHCBHOM KU3HH, JUIS M3YYCHHS MIKOJbHBIX
€CTEeCTBCHHOHAYYHBIX JUCIIUILIMH Ha 0a30BOM ypOBHE;

[] BOCIIUTaHHE CPECTBAMH MATEMATUKHU KYJbTYPhl JUIYHOCTH, IIOHUMAHUS 3HAYMMOCTH MAaTEMATHKH JIUII HAYYHO-TEXHUYECKOTO
mporpecca,

OTHOIIICHHUSI K MaTeMaTHUKE KaK K 9acCTH OOIIEYEIIOBEUCCKON KYyJIBbTYPhl Yepe3 3HAKOMCTBO C MCTOPHUEH PAa3BHTHS MaTEMaTHUKH,
IBOJTIOIMEH MaTEMaTHYECKUX

naen

Conep:xanusi yueOHOro nmpeamMeTa



1. Bekmopwl. Memoo koopounam

[lonstue BekTOpa. AOCOMIOTHAS BEIMYMHA M HampaBiieHWe BekTopa. PaBeHCTBO BeKTOpoB. CiI0KE€HNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha yucio. KosmmmHeapHble BEKTOphI. PasnokeHune BekTOpa IO KOOPIWHATHBIM
BekTopam. Koopannartsl Bexkropa. [Ipocreiimme 3agauu B

KOOpAWHAaTax. Y paBHEHUE OKPYKHOCTH U NPsAMON.OCHOBHAs LENb — HAYYUTh YYAIIUXCS BBINOJHATH ACHCTBUS HAJl BEKTOPAMHU
KaK HaIllpaBJICHHBIMU OTPE3KAMHM, UTO BAXKHO JJIsI IPUMEHEHHS BEKTOPOB B (PM3HKE; O3HAKOMUTH C UCIIOJIb30BAHUEM BEKTOPOB U
METOJa KOOPAUHAT IIPU PEIICHUU FEOMETPUUECKUX 3a4ad. BekTop ompenenseTcss Kak HalpaBIEHHBIM OTPE30K M IEUCTBUS HAJ
BEKTOpaMHU BBOJSTCS TaK, KaK 3TO MPHUHATO B (U3HKE, T. €. KaK JACUCTBUS C HANIPABICHHBIMU OTpe3KaMu. OCHOBHOE BHUMAaHUE
JOJKHO OBITh YJEJIEHO BbIPA0OTKE YMEHUW BBINOJHATH OMNEpaluy HajJ BEKTOpaMH (CKJIAIbIBaTh BEKTOPBI IO MpPaBUIIAM
TPEYroJIbHUKA M MapajulesiorpaMMa, CTPOUTHh BEKTOP, PaBHBIM PAa3HOCTHU ABYX HAHHBIX BEKTOPOB, a TAaKXE BEKTODP, PaBHbIN
POU3BEICHHUIO JAaHHOTO BEKTOPA Ha JAHHOE YMCJIO).

Ha npumMepax mnokaspIBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHSATHCA K PELIEHUIO T€OMETPUYECKHX 3adad. JleMoHcTpupyeTcs
3¢ PeKTUBHOCTh NpuUMeHeHus GOopMyJ Uil KOOPAMHAT CEPEIMHBbl OTPE3Ka, PACCTOSHUS MEXAY IBYMS TOYKAMH, YpaBHEHHM
OKPYXHOCTH U TPSMOW B KOHKPETHBIX TE€OMETPHUYECKHX 3aJadyax, TeM CaMbIM JaeTcs IMpeJACTaBlieHHe 00 H3y4YeHUH
Tr€OMETPUYECKUX (PUTYDP C MOMOIIBIO METO/I0B aNTeOpHI.

2. Coomuoutenus mexcoy cmoponamu u yenamu mpeyeonvuuxa. CKajasipHOe Mpou3BeaeHHe BeKTOpoB CHHYC, KOCHHYC M TaHTEHC
yria. TeopeMbl CHHYCOB M KOCUHYCOB. Pemenue tpeyroiabHukoB. COOTHOIIEHUSI MEXKIY CTOPOHAMH U YIJIaMU TPEYroJIbHHUKA.
CkansipHOoe TMPOU3BEJACHHUE BEKTOPOB M €ro INMPUMEHEHHE B TIeoOMEeTpHUYecKuX 3anadax.OCHOBHAs I11eJb — pPa3BUTh YMEHHE
yYaluXxcs MPUMEHSITh TPUTOHOMETPUUYECKUH ammapar Ipu PelIeHnH reoMeTpudeckux 3a1a4.CuHyC U KOCHHYC JIF000T0 yriia OT
0° mo 180° BBOASATCS C MOMOIIBIO €IMHUYHON MOJYOKPYKHOCTH, JTOKA3bIBAIOTCSI TEOPEMbI CUHYCOB U KOCHHYCOB M BBIBOJIMTCS
erie oaHa ¢popmyJa IJIOMAIA TPEYrodbHNKa (TTOJIOBHHA TIPOU3BEICHHS ABYX CTOPOH Ha CUHYC yIjla MEXIy HUMH). DTOT anmapar
MPUMEHSETCS K PEIICHUIO TPEYroJbHUKOB.CKaIsIpHOE MPOU3BEIACHNE BEKTOPOB BBOAMUTCS KakK B ¢u3uKe (IIPOM3BEICHHUE JJIMH
BEKTOPOB Ha KOCHHYC yrja MEXIy HUMH). PaccMaTpuBarOTCS CBOMCTBa CKaJSIPHOTO NMPOU3BEICHHUS W €ro NMPUMEHEHUE IpHU
peleHnd TeoMeTpuueckux 3aad.OCHOBHOE BHHUMAHHE CIEAYeT YACIUTh BBIPAOOTKE IPOYHBIX HABBIKOB B TNPHUMCHECHHUH
TPUTOHOMETPUUECKOTO arlapara Ipu perieHny TeOMETPUUYECKUX 3a1ad.

3. Jlnuna oxkpysicHocmu u niowjads Kpyaa

[IpaBusibHBIE MHOTOYTOJBHUKH. OKpPYKHOCTHU: OMNHMCAHHAs OKOJIO MPABUJIBHOTO MHOTOYTOJIbHHKA W BIUCAaHHAsT B HETO.
[TocTpoeHne mpaBUIBHBIX

MHOTOYTOJIbHUKOB. JIJIMHa OKpYXKHOCTM U IJjomanb Kpyra.OcHOBHasi 1elb — paclIMpPUTh 3HAHUE Yy4alllUXCAd O
MHOTOYTOJIbHUKAX; PACCMOTPETh TOHSTHS JIJIMHBI OKPYXKHOCTH W TUIOMATX Kpyra U (OpMynbl IJis UX BeUMCICHHS B Hagane
TEMbI J1a€TCSl OMPECIICHUE MPABUIBHOIO MHOTOYTOJIbHHKA M PACCMATPUBAIOTCS TEOPEMbI 00 OKPYKHOCTSIX, OMHCAHHON OKOJIO
MPaBUJIBHOIO MHOTOYTOJIbHUKA U BIHCAaHHOM B HEro. C MOMOIIBIO0 OMUCAHHOM OKPY>KHOCTH PEIIAIOTCS



3a1a44 O TOCTPOEHUH MPABWIBHOTO INECTUYIOJbHUKA M IPABWIBHOIO 2re-yrojbHHMKAa, €CJIM JaH IPaBUJIbHBIA II-
yYrOJabHAK.POPMYJIbI, BBIPAXKAIOIIKME CTOPOHY IMPABUIBHOIO MHOTIOYIOJIBHUKA M PAJNYC BIHCAHHOW B HEro0 OKPYKHOCTH 4e€pe3
paanyc OMMCaHHOW OKPYKHOCTH, UCTIONB3YIOTCS MPHU BbIBOJE (POPMYII ITIMHBI OKPY>KHOCTH U IJIOLIAAU Kpyra. BeiBos onupaercs
Ha UHTYUTHBHOE IPEJCTABICHUE O IPEENE: IPU HEOIPAHUYEHHOM YBEJIMYEHNUH YHCJIA CTOPOH NMPAaBUIBHOTOMHOIOYTIOJIBHUKA,
BIIMCAHHOTO B OKPYXHOCTb, €ro IEpUMETP CTPEMUTCA K JUIMHE OTOM OKPYXXHOCTH, a IUIOmaAb — K IUIOLIAIU
Kpyra,OrpaHU4€HHOTO OKPYKHOCTBIO.

4. Jlsuoicenue

Otobpaxxenne miockoctu Ha cebsa. [lonstue nBmwxkenus. OceBass M LEHTpaidbHas cuMmmeTpus. llapainensHblil mepeHoc u
noBopoT. Hanoxenus u

NBH>KEHNA.OCHOBHAsA 1I€Jb — IO3HAKOMUTh YYAIIUXCS C TMOHSATUEM JBWXKEHUS M €ro CBOMCTBAaMU, C OCHOBHBIMH BHUAAMHU
JIBUOKCHUM, CO

B3aMMOOTHOIIICHUSMU HAJIOKEHUH U JABWKEHUMN./[BH)KEHUE TUIOCKOCTH BBOJMTCS Kak OTOOpa)KeHHWE IIJIOCKOCTH Ha cels,
COXpAHSIONIEE PACCTOSTHUE MEX Ay ToukaMu. [Ipu paccMOTpeHUU BUIOB JABUKEHUI OCHOBHOE BHUMAaHUE YAEISAETCS MOCTPOCHUIO
00pa3oB TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHLHUKOB MPH

OCEBOM W IIEHTPAJIbHONH CHMMETPHSIX, NapaUIebHOM IepeHoce, mnoBopore. Ha »ddexTHhIX mnpumepax MOKa3bIBACTCS
NPUMEHEHUE IBW)KCHUW TPU PEIICHUU TeoMeTpudeckux 3aaad.lloHAaTve HaOKEHUsS OTHOCUTCA B JAHHOM Kypce K YHCIY
OCHOBHBIX MOHSATHM. Jl0Ka3bIBa€TCs, YTO IOHSATHSA HANTOXKCHUS W JBIDKCHHS SBISIOTCS SKBHBAJCHTHBIMU: JIIO00E HAJIOKCHUE
SBJSIETCS JBWDKEHHEM IUIOCKOCTH M o0paTHO. M3ydeHme [oKa3aTelbCTBa HE SBISETCS O00S3aTENBHBIM, OJHAKO CIEAyeT
PacCMOTPETH CBSI3b MOHATUN HAJIOKEHUS U IBUKCHUS.

5. Hauanvnule ceedenus uz cmepeomempuu. Ilpeomem cmepeomempuu. I'eomempuueckue mena u no8epxHocmu.
MHoOrorpaHHUKH: TpU3Ma, MapauieJenunesa, nupamuaa, (GOpMysbl I BBIYHCICHHS HX 00beMOB. Tela W TMOBEPXHOCTH
BpallleHUs: [IIIUHIP, KOHYC, cdepa,

map, GopMyIIbI JUTsl BEIYUCIICHUS UX TUTONIAJel MOBEPXHOCTEN 1 00heMoB.OCHOBHAA 11€)1h — J1aTh HA4YaJbHOE MPEICTABICHHUE O
TeNaxX W TMOBEPXHOCTSX B IMPOCTPAHCTBE; MO3HAKOMHTH YYAIIMXCA C OCHOBHBIMH (OpPMYJIaMH IS BBIYUCIICHHS IUIOMIAICH
MOBEPXHOCTEN U 00beMOB Tell.PaccMoTpeHne NpoCcTeUIINX MHOTOIPAHHUKOB (IIPU3MBI, Napajuielienuneaa, MUpaMuibl), a TaKKe
TEJT U TOBEPXHOCTEW BpalieHus (IMWIMHIpa, KOHyca, cepsl, Iapa) IpOBOAUTCS HAa OCHOBE HATJISJIHBIX MpEACTaBICHHUH, 0e3
MPUBJICYEHUS aKCUOM cTepeoMeTpur. DopMyIibl ISl BIUUCICHHUS OOBEMOB YKa3aHHBIX TEJl BBHIBOJATCS HA OCHOBE IMPUHIIHUIA
KaBanbepu, GopMynbl ais BBIUHUCIEHUS TIIOMAAEH OOKOBBIX MOBEPXHOCTEH MIJIMHIpAa W KOHYCA MOJYYalOTCS C TOMOIIBIO
pa3BepTOK ATUX MOBEPXHOCTEH, (hopMmyra Turomaan cepbl IPUBOIUTCS O0€3 000CHOBAHUA.

6. [losmopenue
Pemenue manumMerpudeckux 3aaad. [manupyemMoie pe3yabTaThl OCBOSHHS YIEOHOTO MpeameTa



JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS POIPAMMBIL:

[] ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUS B TMPAKTHUYECKOW JIE€ATEIbHOCTH W TOBCEJHEBHOM JKU3HM s
MOJICJIUPOBAHUS IPAKTUUECKUX

CUTYallUi U UCCIIEA0BAHUS MOCTPOCHHBIX MOJIENIEH C UCIIOJIB30BaHUEM allllapaTa TeOMeTpUN

[} ¢opmupoBaHHe OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHHIO, TOTOBHOCTUM M CIOCOOHOCTHM OOYYarOMIMXCA K CaMOPa3BUTHUIO U
caM000pa30BaHUIO Ha

OCHOBE MOTHBAIIMM K OOYUYEHHIO U MMO3HAHUIO, BBIOOPY AasIbHENIEro o0pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpE Npodeccuid u
npodeCCUOHANTBHBIX

OPENNOYTeHU, OCO3HAHHOMY TOCTPOCHUIO HMHAMBUAYAJIbHOM 00pa30BaTeNbHONM TPAGKTOPUM C YYETOM YCTOWUYMBBIX
NO3HABaTEIbHBIX HHTEPECOB

[} hopmupoBaHue 1ETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOILECTBEHHOU
PaKTUKH

[] ¢popMupoBaHMe KOMMYHUKATHUBHOM KOMIETEHTHOCTH B OOIIEHWU U COTPYAHUYECTBE CO CBEPCTHHKAMH, CTapIIUMH U
MITQJIIIMMU B

o0pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIe10BaTEILCKON, TBOPUECKON U JPYTUX BUJIAX ESITEIbHOCTH

[] yMeHue siICHO, TOYHO, TPAMOTHO H3J1araTb CBOM MBICIM B YCTHOM U NMUCbMEHHOW peYH, MOHUMATh CMBICI MOCTaBIECHHOMN
3aJ]a4uM, BBICTpauBaTh

apryMeHTaluI0, IPUBOAUTD IPUMEPHI U KOHTPIIPUMEPHI

[} KPpUTUYHOCTH MBIIIJICHUS, YMEHHE pAaclO3HABaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBaHUS, OTJINYATh FMIOTE3Y OT (akTa

[] KpeaTUBHOCTb MBILLUICHUS, UHUIIUATUBY, HAXOAUYNBOCTh, AKTUBHOCTh IIPU PEILIEHUU T€OMETPUUECKHUX 3a]1a4

[] yMeHHEe KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT yueOHON MaTEMAaTUYECKON e TEIbHOCTH

[} cnocoOHOCTh K IMOLMOHAILHOMY BOCIPUSATHIO MaTEMaTHUECKUX 00BbEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUN

MeranpeqMeTHbIE PE3YJNbTATBl OCBOCHHUSI OCHOBHOW MpOrpaMMbl MPEACTaBIECHBI B COOTBETCTBUM C MOATrPyIIaMu
YHUBEPCAIBHBIX YUCOHBIX JICHCTBUM.

MecTo B yueOHOM I1aHe
denepanbHbIA 0a3UCHBIN yUeOHBIN IUIaH I 00pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit deneparyy oTBOAUT 66 4acoB Jjist
0053aTEIBHOTO N3YUYEHHUsI TeOMETPUH B 9 KJ1acce 1o 2 Jaca B HEJEINo.
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