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PABOYAS ITPOI'PAMMA
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«l'eomeTpus»

st 10 — 11 xiaccos
Ha 2023- 2024 yueOHbli 1o



IlosicHUTEILHAA 3aANMUCKA.

B nannoit paboueit nporpamMmme Ha uzydeHue reometrpuu B 10 kiacce orBoauTcs 68 1 (2
yaca B HEJIEIIIO).

Pabouas nporpamma yueOHOro mnpeamera «reometpusi» st 10 ki1 coctaBieHa Ha
OCHOBE  TNpUMEpHOW  yueOHOW  mporpammbl  (coct.  Bypmucrpoa  T.A.,2010)
peKoMeHJ0BaHHOM MuHHCTEpCTBOM 00pa3oBaHusi U Hayku P®D, ¢ y4eToM KIIIOUEBBIX
nonoxxennii ®I'OC OO.

VY4eOHO-MEeTOINYECKUI KOMILIEKT:
1. IIporpammsl 0611€00pa3oBaTeNbHbIX YupexkaeHuil. ['eomerpus. 10-11 ki,
coctaButenb bypmuctposa T. A., M., «IIpocsemenue», 2010
2. Teomerpust, 10—11: Yueb. nnsa obmeoOpasonar. yupexaennit/ JI.C. AtanacsH, B.O.
byrty3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2015.

Hean

N3ydenne maTeMaTwkd B CTapliedl IIKojde Ha 0a30BOM YypOBHE HaNpaBiIEHO Ha
JTOCTH)KCHUE CISAYIOIINX IIEeJICH:

e ¢opmMupoBaHHe NpeACTABJEHHMII O MaTeMaTHKE KaK YHHBEPCAJbHOM S3bIKE HAYKH,
CpEICTBE MOJICITUPOBAHUS SBJICHUH U MIPOIIECCOB, 00 HIESIX U METOJIaX MAaTEMATHKU;

® pa3BHUTHE JIOTUYECKOTO MBIIILICHUS, POCTPAHCTBEHHOTO BOOOpakeHus,
ANTOPUTMUYECKON KYJIBTYPhI, KpUTUYHOCTUA MBIIIJICHUSI HA YpPOBHE, HEOOXOIUMOM JJis
oOydeHHs] B BBICHICH MIKOJE IO COOTBETCTBYIOUIEH CIENMANBbHOCTH, B OymayIIe
npodeccuoHaIbHOM IeATeTbHOCTH;

e OBJaJleHHe MATeMATHYeCKMMH 3HAHMSIMM W YMEHHUSIMH, HEOOXOJUMBIMH B
MOBCETHEBHOM KU3HM, JISI U3YUYEHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX IUCHHUILIMH Ha
0a30BOM ypOBHE, JUIsI TIOJy4eHHS o0Opa3oBaHHs B 00JacTsAX, HE TPeOYIOMMX
yrIyOJICHHOW MaTEMaTUYECKOM TTOATOTOBKH;

e BOCIHMTAHME CPEICTBAMH MATEMAaTHKU KYJIbTYpbl JIMYHOCTH: OTHOIICHUS K MaTeMaTHKE
KaK 4YacTh OOIIEYENIOBEYECKOM KYyJIbTYpPhl: 3HAKOMCTBO C HWCTOpUEH pa3BUTHS
MaTEMaTUKHU, SBOJIONMEH MaTeMaTUYECKUX HJIeH, MOHUMAHUSl 3HAYUMOCTH MaTEMaTUKH
JUIsl 0OIIIECTBEHHOTO Mporpecca.

O61mey4yeOHbIe YMEHNSI, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH

B xoxe ocBoeHUs coAep:KaHUsI TEOMETPUUECKOTO 00pa30BaHUs yJallUuecss OBIAJEBaIOT
pa3zHo00pa3HBIMU CIIOCO0AMU JEATETHHOCTH, TPUOOPETAIOT M COBEPIIICHCTBYIOT OIBIT:

MIOCTPOCHHSI M MUCCJIEAOBAaHUSA MATEMaTUYECKUX MOJEJEH ISl ONHCAaHUs U PEeUIeHUs
MPUKJIIAIHBIX 3314, 3a/1a4 U3 CMEXHBIX JUCHUILIINH;

BBITIOJIHEHUS U CAMOCTOSITEIbHOTO COCTaBJICHUS! QJITOPUTMUYECKUX NPEANUCAHUN U
MHCTPYKIIMM Ha MaTEeMaTHUYECKOM MaTepuase; BBIIIOJHEHUS pacueTOB MPAKTUYECKOTO
XapakKTepa; UCIOJb30BaHUS MAaTEeMaTUYECKUX (POPMYS U CAMOCTOSATEIbHOrO COCTaBJICHUS
dhopMyJT Ha OCHOBE 00OOIIIEHHUS YACTHBIX CITy9aceB U AKCIICPHUMEHTA;

CaMOCTOSITEIbHOM  pabOThl €  UCTOYHMKAMM  HUHpoOpMaiuu, oO000IeHuss U
CUCTEMATHU3alUU MMOJTYYeHHON MH(OpMALIUK, UHTETPUPOBAHUS €€ B IMYHBIN OIbIT;

MPOBEJCHUS JI0KA3aTEIbHBIX PACCYXICHUM, JOTMYECKOro OOOCHOBAaHUSI BBIBOJIOB,
pa3iMyueHusl JIOKa3aHHBIX M HEJOKA3aHHBIX YTBEPXKJCHHUH, apryMEHTUPOBAHHBIX W
AMOIMOHAIBHO YOESIUTEIbHBIX CYXKICHUI;

CaMOCTOSITEJIbHOM U KOJIJIEKTUBHOW NEATEIbHOCTH, BKJIIOYEHHUS CBOMX PE3yJIbTATOB B



PE3YyJIbTATHI pa6OTBI I'pynnibl, COOTHCCCHHUEC CBOCTO MHCHHA C MHCHHCM JIPYTHUX YUACTHHKOB
yq€6HOFO KOJUICKTHBA U MHCHHUEM aBTOPUTCTHBIX HCTOYHHUKOB.

TPEBOBAHUS K YPOBHIO ITOAI'OTOBKMH necATHKIACCHUKOB 110 FeOMETPHH
B pe3yabTaTe u3yuyeHusi MATeMATUKH HA 0230BOM YPOBHE YYE€HUK J0JI2KEH

3HATH/MIOHUMATDb

. 3HAYEHUE MATEMaTUUYECKOM HAYKW U1 PELICHUs 3a]a4, BO3HUKAIOIIUX B TEOPUHU U
MPAKTUKE; MIUPOTY U B TO K€ BPEMsI OIrPAaHUUYEHHOCTh NMPUMEHEHHUS] MAaTEMaTHUYECKUX
METOJIOB K aHAJIU3Y U UCCJIE0BAHUIO MPOIECCOB U SIBJICHUN B MPUPOJE U OOIIECTBE;

. 3HQYEHWE TPAKTUKM W BOMNPOCOB, BO3HUKAIOIIUX B CaMOW MaTeMaTUKe JJis
dbopMupoBaHusT M Pa3BUTHUS MaTeMAaTHYECKOW HAYKU;, UCTOPUI0O BO3HUKHOBEHUS U
pa3BUTHSI TEOMETPUH;

. YHUBEPCAIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTeMaTUYECKUX PACCYXKICHUH, UX
MIPUMEHUMOCTH BO BCEX 00JIACTSAX YETOBEUECKOU JICSITEIIHHOCTH.

yMeTh

e  pacrmo3HaBaTh Ha YEpPTEkKax U MOJEIAX IMPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHUTH
TPEXMEPHBIC OOBEKTHI C UX OMUCAHUSIMHU, H300PAKCHUSIMH;

e  ONWCHIBATH B3aUMHOE pACMOJIOKEHUE TIPSAMBIX M IUJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYKJICHUS 00 3TOM PacCIOI0KCHUH;

e  AQHAIM3MPOBATH B MPOCTEHIINX CIIy4asX B3aUMHOE pAacMoJOXKeHHEe OOBEKTOB B
IPOCTPAHCTBE;

e  M300pa)kaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIOJIHATH YEPTEKHU IO YCIOBHUSIM 3a]1ay;

e CTPOUTH MPOCTEHIINE CEUeHUs Ky0a, MPU3MBbI, MTUPAMU/IBI;

e  pemaTh IUIAHUMETPUYECKHME U MPOCTEHIIME CTEpEOMETPUYECKHE 3aJayd  Ha
HAXO0XJICHUE TeOMETPUUECKUX BEJIMYUH (JIJTUH, YTJIOB, IJIOMIAEH);

e HCHOJB30BATh MPH PEIICHUH CTEPEOMETPUUYECKUX 3a/lau IUITAHUMETpUYecKue (PakThl U
METO/BL;

e IPOBOJMTH JOKA3ATEIIbHBIE PACCYXKICHUS B XOJ€ PELICHUS 3a/1ayY;

HCMOJIb30BATh MPHOOPEeTeHHbIE 3HAHUS M YMEHHUs B MPAKTHYECKOI 1eATeJIbHOCTH
U MOBCEIHECBHOM KU3HM JJIA:

e WcclIenoBaHUs (MOJICIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTyalldii Ha OCHOBE
M3Y4YEHHBIX (POPMYT U CBOUCTB QUTYP;

e  BBIUMCJICHHUS TUIOMIAJIEH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI TMPU PEIICHUU
MPAKTUYECKUX  3a]ad, MCHONb3yd TMpPU  HEOOXOAUMOCTH  CIPABOYHUKH |
BBIYHCITUTEIBHBIC YCTPONCTBA.



Coaepxanue Kypca
Kk yueOHuky JI.C. Aranacsina u ap.«I'eomerpus, 10-11»,
10 xsacc (0a30BbIil ypoBeHb 2 4 B He/AeJI10, Beero 68 yac).
BBenenue (5 uac).

[Ipenmer crepeomeTprun. OCHOBHBIE MOHATHS CTEPEOMETPUH (TOUKA, MPAMAs, IIIOCKOCTb,
MIPOCTPAHCTBO) U aKCUOMBI CTepeoMeTpuu. [lepBbie ciaencTBUs U3 aKCHOM.
IHapanaenbHoCTh NPAMBIX U II0cKocTel 19. Ilepecekaromuecs, napayieabHbIE U
cKpemuBarouecs npsamele. [lapamneasHOCTh MPSIMON U THIOCKOCTH, IIPU3HAK U CBOMCTBA.
VYros Mexy IpsIMBIMU B IPOCTpaHCTBE. [lepnenanKyasspHOCTh IPSMBIX.
ITapannenbHOCTB IIJIOCKOCTEN, IIPU3HAKU U CBOMCTBA. IlapannenbHOe NpOEKTUpOBaHUE.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.

Terpasap u napamnenenunen, kyo. Ceuenus: kyoa, Npu3Mbl, MUPAMUIBI.
IlepneHAMKYJIAPHOCTH NPAMBIX U IJI0cKOCTel 20 yac. [lepnenaukyasspHOCTh NPSMON U
IIJIOCKOCTH, IPU3HAKHU U CBOWCTBA. [lepneHnukyisap u HakinoHHas. Teopema o Tpex
MEPIEHANKYJIIApax. YTOJI MEXKIY NPSIMOUN U INIOCKOCTBI0. PaccTostHue OT TOUKH A0
IJIOCKOCTH. PaccTossHME OT MpsIMOil 10 IIIOCKOCTU. PaccTossHuEe MeXay napajuieaIbHbIMA
IUIOCKOCTSAMHU. PaccTostHue Mexy CKpeluBatOIMMHUCS TPSIMBIMHU.

IleprieHAUKYIJISIPHOCTD IIIOCKOCTEN, IPU3HAKUA U CBOMCTBA. [[ByrpaHHbIN YroJl, JIMHEHHBIN
yroia AByrpaHHoro yria. Ilnomaas opToroHanbHOM NpOEKIMKA MHOTOYT OJIbHUKA.
MHuororpanauku 12.

[loHsiTHE MHOTOTPAaHHUKA, BEPLIMHBI, peOpa, IpaHl MHOTOrpaHHUKa. Pa3BepTka.
MHororpaHnHblie yribl Beinykiible MHOTOrpaHHUKH. Teopema Ditnepa.

[Tpusma, ee ocHOoBaHuE, OOKOBBIE peOpa, BbICOTA, OOKOBAs U MOJIHASI IOBEPXHOCTH.

IIpsimast 1 HakiIOHHasA npusMa. [IpaBuibHas npusma.

[Tupamua, ee ocHOBaHKE, OOKOBBIE pedpa, BbICOTA, OOKOBAs U MOJIHASI IOBEPXHOCTH.

Tpeyronbnas nupamua. [IpaBuiibHas nupaMmuna. Y cedeHHas IUpaMuIa.

CummMmertpus B KyOe, B mapajienenumnese, B npusme u nupamuze. [louarue o cummerpuu B
IIPOCTpaHCTBE (LEHTpalIbHAsA, OCEBas U 3epKajibHasA). [Ipumepsl CHUMMETPUI B OKPYXKAIOIEM
MHpE.

[IpencraBnenue o npaBUWIbHBIX MHOTOIPaHHUKAX (TETpasaAp, KyO, OKTa’ap, JOJEKadap U
HKOCadIp).

BexkTopbl B IpocTpaHCTBE S 4acoB.

[lonsiTue BekTOpa B mpocTpaHcTBe. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CliokEeHUE U
BBIYMTaHNE BEKTOPOB. KoyuMHEapHbIe BEKTOPBI. Y MHOKEHUE BEKTOPA HA YUCIIO.
PasnosxeHne BeKTOpa 110 ABYM HEKOJUIMHEAPHBIM BeKTOpaMm. KoMIuIaHapHbIE BEKTOPBI.
PasnoxeHne BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BEKTOPaM.

IHoBTOpenue kypca reomerpun 10 kiaacca (64)



Y4eOHO-TeMaTHYECKOE IVIAHMPOBAHUE 10 MATEeMaTHKe (FreOMEeTPUH)
B 10 k1acce
(2 4 B HEnes10, BCero 68 1)

Pazpgen, Tema. Koxa-Bo Koxa-Bo
4acoB KOHTPOJIbHBIX

pabor

BBEJIEHUE. AKCUOMBI 5 0
CTEPEOMETPHUU U UX CJIIEACTBUA
ITAPAJUIEJIBHOCTD ITPAMBIX U 19 2
TJIOCKOCTEU
IEPITEHAUKYJISIPHOCTD ITPSIMBIX 20 1
1 TUDIOCKOCTEM

MHOI"OI'PAHHUKHA 12 1
BEKTOPEI B ITPOCTPAHCTBE 5 0
[ToBTOpenue kypca reomerpun 10 knacca 6 0

Bcero 4




KasengapHo-treMaTn4yeckoe mJIaHUPOBaHHUE Y4eOHOI0 MaTepHaa

no reomerpum B 10 kiacce mo yueonuky Aranacsina JI.C.

24 B HE/L.
Ne Conep:xxanue y4eOHOro MmaTepuaJjia KonnuectBo Mara IIpumeuanmus.
4acos
BBenenne. AKCHOMBI CTEPEOMETPUH U MX 5
cJIeACTBHS.
1 ITpeamer crepeomeTpun. AKCMOMBI CTEPEOMETPHH. 1
2 HekoTtopsie cineacTBust U3 akCHOM. 1
3-5 Pemienne 3a1au Ha MPUMEHEHUE aKCHOM 3
CTEPEOMETPHH M UX CIICJICTBHH.
INapajyiebHOCTh NPSAIMBIX M IJIOCKOCTENM. 19
[TapaynenbHOCTh NPSMBIX, MPSIMOM M TIIOCKOCTH.
6 [lapannenbHbie MPsIMbIE B IPOCTPAHCTBE. 1
[lapannenbHOCTh TpeX MPSIMBIX.
7 [NapannenbHOCTh NPSMOM U TIIOCKOCTH. 1
8-10 [ToBTOpEHNE TeOpHH, PEIICHUE 3a/1a4 HA MMapajlI-Th 3
PSAMOM U TUI-TH.
B3anmHoOe pacnosioxkeHue npsMeIX B IIp-B€. YTOI
MEXKY IBYMs IPSIMBIMU.
11 CkpemuBaromecs npsiMble. 1
12 VYTIibl ¢ COHAINPaBIEHHBIMA CTOPOHAMU. YTOJ 1
MEXKy NPSIMBIMHU.
13-14 Pemenue 3amay. 2

1

[TapannenbHOCTh MIIOCKOCTEN.




15-16 [TapannensHble ma-TH. CB-Ba NapauiedbHbIX TII-€H. 2
TeTpasap U napannenenunes,.
17-18 Tetpasip u napasienenune. 2
19-20 3ajaun Ha TOCTPOEHUE CEUCHUM. 2
21-23 Pemenue 3anay. 3
24 KonTtponbshas pabora Nel 1
IlepneHANKYJIAPHOCTH NPSIMBIX M IJIOCKOCTEN. 20
[leprieHAMKYIAPHOCTH MPSIMON U TUIOCKOCTH.
25 [lepneHauKyIIsIpHBIE IPSIMBIE B IPOCTPAHCTBE. 1
[TapamiensHbIe IPSIMBIE, TTIEPIICHAUKYIISIPHBIE K TUI-
TH.
26 [Tpu3Hak neprneHauKyISspHOCTH MPSIMOU 1
U TUI-TH
27 Teopema o msiMoii. [leprieHIUKyIApHOM K TUI-TH. 1
28-30 Pemrenre 3aa4 Ha IePIEHIUKYISPHOCTD MPSIMON U 3
TUT-TH
[lepnieHAUKYJISIp ¥ HAKJIIOHHBIE. YTOII MEXITY
PSAMOM U TUI-10.
31 Paccrosinue oT Touku 710 TI-TU. Tepema o Tpex 1
NEPICHIUKYIISIpax.
32 VYron Mexy IpsiMOH U TUI-10. 1
33-36 Pewienue 3anau. 4
JIByrpanssiii yroiu. lleprnieHaukyasspHOCTSD TLI-1.
37-38 JIByrpannbiii yrod. [Ipu3Hak neprneHanuKyIsipHOCTH 2
JBYX ILI-M.
39-40 [TpstMOYTOJIEHBIN TTApATITICIICTINIICT. 2




41-43 Pemenue 3anay. 3
44 KoHnTponbsHas padora Ne2 1
MHOrorpaHHMKH. 12
ITonaTne MHOrorpanuuka. Ilpusma.
45-48 [lonsitue MmHororpannuka. [lpusma. 3
[Tupamupa.
49-53 [Tupamuna. IlpaBunbHas nupamuga. Y ceueHHas 5
nupaMua.
[IpaBuIIbHBIE MHOTOTPAaHHUKH.
o4 Cummertpus B npoctpaHcTse. [loHsTHE 1
NPaBUILHOTO MHOTOTP-Ka. DJIE€MEHThI CHMMETPHUH
NIPABWJIBHBIX MHOTOTD-B.
55 Pemenue 3amau. 1
56 Konrtponbsuas pabota Ne3 1
BekTopbl B IpoCTpaHCTBE. 3)
[loHsiTHE BEKTOpa B MPOCTPAHCTRBE.
o7 ITonsitue B-pa . PaB-Bo BEKTOPOB. 1
CrnoxeHre U BHIYMTaHUE BEKTOPOB. Y MHOYKEHHUE
BEKTOpa Ha YUCJIO.
58-59 CnoxeHue 1 BolYuTaHUE BEKTOpoB. CyMma 2
HECKOJIbKMX BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
YHCIIO.
KomrmanapHbsie BEKTOPBI.
60-61 Kommuianapusie Bexktopsl. [IpaBuio 2
napasuienenunena. PaziaoxeHue BeKTopa o TpeM
HEKOMITJIAHAPHBIM BEKTOpaM
62 Konrtponbhas pabota 1




3akiII0uYnTeIbHOE IOBTOPEHHE Kypca reoMeTpuM
10 kaacca.

63-64 AKCHOMBI CTEPEOMETPUH U UX CIIEJICTBHSL.
[TapaynenbHOCTD NPSAMBIX U IUIOCKOCTEM.
65-66 [lepneHAMKYIAPHOCT NPSIMBIX U TUIOCKOCTEH.
MHoOrorpaHHHKH.
67 BekTopsl B IpocTpaHCTBE, X IPUMEHEHUE K
PEILLEHUIO 3a/au.
68 3aKII0YUTENIbHBIN YPOK. 68u.




PABOYASA ITPOT'PAMMA 11O TEOMETPHUM 11 KJIACC.

HOACHUTEJIbBHAS 3AIIMCKA

Pabouas nporpamMmma 1Mo reoMeTpHH COCTaBJIEHA!

- Ha OCHOBE (hellepaslbHOIO KOMIIOHEHTa TOCYJapCTBEHHOI'O CTaHAAapTa CpPEIHEro
(mosHOTO) 0011IETO 00pa30BaAHUS,

- IPUMEPHOU MPOrPaMMBbI 110 MaTEMATUKE OCHOBHOT'O 00IIero o0pa3oBaHus,

- aBTOpCcKOi nporpammel «I'eomerpus, 10 — 11», aBt. JI.C. Atanacss u np.,

-peaepanbHOrO EepedHs yUeOHUKOB, PEKOMEHI0BaHHBIX MUHUCTEPCTBOM 00pa30BaHUs
Poccuiickoit  ®enepanu K  HUCIOJIL30BAaHUIO B 00pa3oBaTe€lIbHOM  Mpoliecce B
oOureoOpa3zoBaTenbHbIX yupexaeHusx Ha 2023-2024 yueOuslii rog,

C y4eToM TpeOOBaHMI K OCHAIIEHHIO 00pa30BaTENbHOIO MpoOIlecca B COOTBETCTBUU C
COJIep>)KaHMEM HATOJHEHUS YUYEOHBIX TIPEIMETOB KOMIIOHEHTA TOCYapCTBEHHOI'O0 CTaH1apTa
o01iero oOpa3oBaHus.

NudopmanuonHo-merogudeckass  QyHKIUsS  TMO3BOJISIET  BCEM  YYaCTHHUKAM
o0pa3oBaTeIbHOrO IMpollecca MOJYy4YUTh MPEACTaBICHUE O LENAX, COACPKAHHH, OOUIeH
CTpaTerny OOyYEHMS, BOCIIUTAHUS M Pa3BUTHUs ydammxcs 11 kimacca cpeicTBaMu JaHHOTO
y4eOHOT0 TIpeIMETA.

Opranu3anuoHHO-IVIAHUPYIOMAA (QYHKIMS MpeaycMaTpuBaeT CTPYKTYPUPOBAHUE
y4eOHOI'0 MaTepuasa, ornpe/ejeHue ero KOJIMYECTBEHHBIX U KaY€CTBEHHBIX XapaKTEPUCTHK.

JlanHass pabodast TporpaMma, TE€M CaMbIM COJICCTBYET COXPAaHEHHUIO €IUHOTO
00pa30BaTeIbHOTO TMPOCTPAHCTBA, HE CKOBBIBAas TBOPYECKOW WHHUIIMATHUBBI YUYUTENICH,
OPEAOCTABISIET IIMPOKHE BO3MOXKHOCTH JUIsl pealiv3alMy  Pa3duyHbIX MOAXOJ0B K
MOCTPOCHUIO y4eOHOTO Kypca.

O6mas xapakTepucTuKa y4e0HOr 0 nmpeaMeTa

[Ipy u3ydeHuu Kypca MaTeMaTHKd Ha 0a30BOM YPOBHE IMPOJOJIKACTCS M IMOJTydyaeT
pa3BuTHE coaepkarenabHas JuHuA: «['eomerpus». B paMkax yka3zaHHOW COAEPKATECIbHOU
JIMHUU PEUIAIOTCS CIEAYIOIINE 3a0a4H:

-U3y4YE€HUE CBOMCTB MPOCTPAHCTBEHHBIX TEIL,

- popMupoBaHre YMEHHS TPUMEHSTh MOJIYYECHHBIC 3HAHUS VISl PEIICHUS MPAKTHUYECKUX
3a/1au.

Henn

N3ydeHne maTeMaTWKd B CTapliedl IKode Ha 0a30BOM YpOBHE HAalpaBlIeHO Ha
TOCTH>KEHUE CIEAYIOMINX LIeJICH:

e ¢opmMupoOBaHHMe NpeICTABJEHMI O MaTeMaTUKE KaK YHUBEPCAJbHOM S3bIKE HAyKH,
CPEIICTBE MOJICIIMPOBAHUS SBJICHUN U MPOIIECCOB, 00 MAESIX U METO/IaX MAaTEMATHKU;

® pa3BuUTHE JIOTUYECKOTO MBIIICHUS, MPOCTPAHCTBEHHOTO BOOOpakeHU I,
AITOPUTMUYECKON KYJIbTYPbl, KPUTUYHOCTH MBIIIJIEHUS HAa YpPOBHE, HEOOXOJIUMOM JIJIsi
oOydeHUs B BBICIICH IIIKOJE IO COOTBETCTBYIOIICH CHEIUAIBbHOCTH, B Oymymiel
po¢eCCHOHATILHON JIeITCIIbHOCTH,

e OBJIaJlcHHe MAaTeMAaTHYeCKHUMHM 3HAHUSAMH W YMEHHSIMHM, HEOOXOJIUMBIMH B
MOBCE/IHEBHOM KM3HU, JJISI U3yUYEHHUS! IIKOJIbHBIX €CTECTBEHHOHAYYHBIX TUCIMIUIMH HA
0a30BOM ypOBHE, JUIsl TOJNy4YeHUsi o0Opa3oBaHWsi B 00JacTsiX, HE TPeOYOIMMNX
YII1yOJICHHON MaTeMaTU4eCKOM MOATOTOBKY;

® BOCHUTAHHME CPEJCTBAMH MATEMATHKU KYJbTYPhI JIMYHOCTU: OTHOILICHUS K MaTeMaTHUKE
KaK YacTh OOIleYeTIOBEYECKOW KYJIbTYpbl: 3HAKOMCTBO C HCTOPUEH pa3BUTHUS
MaTeMaTHKH, 3BOJIOIMEN MATEeMaTUUYECKUX M€, TOHMMAHUS 3HAYMMOCTA MaTEeMaTUKU
JJ1s1 OOIIIECTBEHHOTO TIporpecca.



O01mey4eOHbIe YMEHHSI, HABBIKH U CIIOCOOBI 1eITEJIbHOCTH

B xone ocBoeHMs colepKaHMsl T€OMETPUUECKOro 00pa3oBaHUs y4alluecs OBJIaJE€BAIOT
pa3zHoo0pa3HbIMU CIOCO0AMU JAEATENBHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

-IIOCTPOCHUS M HCCIEIOBAHUS MaTeMaTUYECKUX MOJENICH JJisi OMUCAHUS U PEIICHUS
MIPUKJIAIHBIX 3a]1a4, 3a/1a4 U3 CMEKHBIX JUCIUILIINH;

-BBITIOJIHEHUSI U CaAMOCTOSITEJIbHOTO COCTAaBJICHUSI JITOPUTMUYECKUX MPEANUCAHUN U
WHCTPYKIIMM HAa MaTEMaTUYE€CKOM MaTepuale;

- BBITIOJTHEHUSI PACUETOB MPAKTUUYECKOTO XapaKTepa;

-UCTIOIB30BaHUS MAaTeMaTUYeCKUX (GOPMYJ U CAMOCTOSITENIBHOIO COCTABICHUS POopMyT
Ha OCHOBE 00OOIIEHUS YACTHBIX CIyYaeB U SKCIEPUMEHTA;

-CaMOCTOSITEIbHOM ~ pabOThl €  HMCTOYHUKAMM  HHPopMauuu, o000IIeHuss WU
CHUCTEMAaTH3alUU MOJYYCeHHON HH(OPMALIUY, HTHTETPUPOBAHUS €€ B TUYHBIN OIIBIT;

-IPOBEICHUS J1I0KA3aTEIbHBIX PACCYKJIEHUU, JOTHYEeCKOro OOOCHOBAaHHUS BBIBOJOB,
pa3uueHusi JOKa3aHHBIX M HEJO0KAa3aHHBIX YTBEPXKICHUH, AapryMEHTUPOBAHHBIX W
AMOIMOHAIBHO YOCIUTEIbHBIX CYKICHU;

-CaMOCTOSITEJIbHOM U KOJUICKTUBHOM JEATEIbHOCTH, BKJIFOUEHHUS CBOUX PE3yJIbTaTOB B
pe3yabTaThl pabOTHI TPYMIIBI, COOTHECEHUE CBOETO MHEHMSI C MHEHHUEM JIPYTHX YYaCTHUKOB
y4eOHOT'0 KOJUIEKTUBA U MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

MecTto npeameTra B 0a3MCHOM y4eOHOM ILIaHe

Cornacio @epepanbHoMy 0Oa3MCHOMY Yy4yeOHOMY IUIaHy JJisi 00pa30BaTENbHBIX
yapexaennii Poccuiickoit denepanun 1 00s53aTEILHOTO W3yYEHUs] TEOMETPUM Ha JTarie
ocHoBHOro ob0mero oOpaszoBanus (10-11 kmaccel) orBoautcs He MeHee 100 yacoB u3
pacuerta 1,5 yaca B Hezelnto.

PaGouas nporpaMMa  KOHKPETH3HPYeT  COJIepXKaHue MpPEAMETHBIX  TeM
o0pa30BaTeIBLHOTO CTaHIapTa U 1a€T pachpe/ereHre Y4eOHbIX YacoB MO pa3/enam Kypcea.

B nannoit paboueit nporpamMmme Ha u3ydeHue reomerpuu B 11 kiacce orBoautcs 64 1 (2
yaca B HEJIEIIO).

TPEBOBAHUA K YPOBHIO
IHOAT'OTOBKHA BbIITYCKHHUKOB

B pe3yJibTaTe n3yyeHusi reoMeTpuu Ha 0230BOM YPOBHE YYEHHMK J10JIKEH

3HATHL/IIOHUMATh

. 3HAYEHUE MaTEeMaTUYEeCKOW HAyKU JJId PEIICHUs 3aJlady, BO3HHUKAIOUIUX B TECOPUU U
MPaKTUKE; IUPOTY U B TO K€ BPEMs OIPaHUUYCHHOCTh MPUMEHEHUS MaTeMaTHYECKHUX
METOJIOB K aHAJIM3Y U UCCJICIOBAHMIO MPOIIECCOB U SIBJICHUI B IPUPOJI€ U OOIIIECTBE;

. 3HAYEHWE TPAKTUKKM W BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTUKe A
dbopMUpOBaHUS W Pa3BUTHS MATEMAaTHYSCKOW HAyKW, HWCTOPHUIO DPA3BHTHS TOHSATHS
Yyucia, Co3AaHusl MaTeMaTUYECKOTO aHaIu3a, BOSHUKHOBEHHUS M Pa3BUTHS T€OMETPHUH;

e  YHHMBEPCAJIbHBIM XapakTep 3aKOHOB JIOTUKA MATEMAaTHYECKUX pACCYKICHUU, HX
MPUMEHHUMOCTH BO BCEX 00JIACTAX YETOBEUECKON JIEATETbHOCTH;

yMeTb

e  pacmo3HaBaTh Ha YepTEXkax U MOJEISAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH
TpEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300pAKEHUSIMU;

e  OIKCHIBATH B3aMMHOE pACHOJIOKEHUE TPSAMBIX M IUIOCKOCTEd B MPOCTPAHCTBE,
apryMEHTHPOBATH CBOU CYXKJICHUSI 00 3TOM PaCIOI0KEHUH;



aHANIM3UPOBATh B NPOCTEHIIMX CIIy4yasXx B3aUMHOE paCHOJIOKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

n300paxaTh OCHOBHBIE MHOTOTPAHHUKHM W KPYTJbIE TeJa;, BBIMNOJHATh YEPTEKHU IO
YCIIOBHSAM 3a7ady;

CTPOUTH MPOCTEUIIINE CEUCHUS KyOa, MPU3MbI, MUPAMUJIBL;

pemarh IUIAHUMETPUYECKHE M MPOCTEUIIME CTEPEOMETPUUYECKHE 3aJa4yd  Ha
Hax0XXJICHUE T€OMETPUUECKUX BEJIUYUH (JJIUH, YTJIOB, IUIONaaei, 00beMOB);
HCIIOIb30BaTh MPU PEIICHUU CTEPEOMETPUUECKUX 3a7ad MJIaHUMETPUYeCKUe (DaKThl U
METO/IbI;

ITPOBOJIMTH J10KA3aTEJIbHBIE PACCYXKICHUS B XOJE PEIICHUS 3a1a4;

HCNO0Jb30BaTh NPUOOPETEHHbIC 3HAHUSA U YMEHHMS B NIPAKTHYECKOH AeSITeJIbHOCTH
U MIOBCETHCBHOM KU3HU [JIS:

UCCIIeIOBaHus (MOJEIMPOBAHUS) HECIO0XKHBIX MPAKTUYECKUX CUTYyallMid Ha OCHOBE
U3YYEHHBIX (POPMYI U CBOUCTB PUTYD;

BBIUMCIIEHUS OOBEMOB M IUIOLIAZCH MMOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEJI MPHU
pElICHUH MPaKTUYECKUX 3a]ad, HCIOJIb3ys NpPHU HEOOXOAMMOCTH CIPABOYHUKHU U
BBIYHMCIIMTENBHBIE YCTPONCTBA.

COLEPKAHUE KYPCA

KoopauHaTtsl 1 BeKTOpBI. /[ekapTOBBI KOOPAWHATHI B TIpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMsI TOUYKaMU. Y paBHEHUs cepbl U miockoctu. Gopmyia
PACCTOSIHHSI OT TOYKH JI0 TUIOCKOCTH.

BexTopsl. Yron mexay Bektopamu. Koopaunatsl BekTopa. CkansspHoe
POU3BEICHHE BEKTOPOB. [|THa BEKTOpa B KOOPAMHATAX, YTOJl MEXAY BEKTOpaMU B
koopauHaTax. KominHeapHbie BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB B KOOPAMHATAX.

Tesa u moBepxHocTH BpameHnus. L{unmaap u koHycC. Y cedeHHbIN KOHYC.
OcHoBaHme, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3ymomas, pa3BepTka. OceBble CeUeHUs U
CEYEHUs MapajuieibHbIe OCHOBAHUIO.

[Tap u cepa, ux ceueHus, kacareiabHas TNIOCKOCTh K cepe.

OO0beMbI TeJ U IUI0IIAIM UX oBepxHocTeil. [lorsTue 00 o6beme Tena.
OTtHomeHrne 06beMOB MOAOOHBIX TEN.

dopmyibl 00beMa Kyda, MPSIMOYTOJIBHOTO MapajuieNienuiesia, IpUu3Mbl, IUIUHAPA.
dopmyibl 00beMa UpamMuabl U KoHyca. GopMyITsl IJI0MAU TTOBEPXHOCTEH IMIMHIPA U
koHyca. opmynsl 06bema 1Iapa u wionaau chepol.



KanennapHO-TeMaanecxoe IJIAHUPOBAHHE

no reomerpum s 11 kiaacca

ITo yuyeOonuky mist 10-11 kiraccoB 001meo0pa3oBaTe/IbHbIX YUpPeKIACHUH

JI.C ArancsH u ap. usa. llpocsemenne» 2015r. 24 B HegeJ11o.

Ne Conep:xkanue y4eOHOIro MaTepuaJjia KosnvecTBO 4acos ara. IIpumeuanus.
1-2 | IloBTOpenne kypca 10 kiacca 2
MeToa KOOPpAMHAT B IPOCTPAHCTBE 15
3-4 | [IpamoyroJibHas cHCTeMa KOOPJAWHAT B 2
npoctpancTBe. KoopamHaThl BEeKTOpA.
5 CBs13b MEXKy KOOPJMHATAMH BEKTOPOB U 1
KOOpJMHATAMU TOUYEK
6-8 | I[Ipocreiimue 3a7a4n B KOOpAUHATAX. 3
9 O6006maronmMi ypox. 1
10 | KonTpoabHasi paéora 1
CkajisipHoe npou3BeieHNe BEKTOPOB.
11-12 | Yron mexay BekTopamu. CKaSIpHOE MPOU3BEICHUE 2
BEKTOPOB.
13 | BeruucieHue yrioB MEXAY MPSIMBIMH U 1
TUIOCKOCTSIMH.
14 Pemenune 3amau 1
15-16 | CummMmetpus (LIeHTpaibHasi, oceBasi 3epKajbHas). 2
[TapannenbHbIN IEPEHOC.
17 | KonTpoabHasi paGora Ne2 1
InauHap, KOHYC, map. 14
18-20 | Ilonstre mmmuuapa. [Tnomanb mMoBEpXHOCTH 3
AIHH/IPA.
21- 23 | Ilonstue konyca. [lmomaas MOBEPXHOCTH KOHYCA. 3
Y cedueHHbIN KOHYC.
24-27 | Cohepa. YpaBHenue chepsl. B3aumHoe pacmoyioxeHue 4

chepnl u iockocTH. KacartenpHas I0CKOCTh K




cthepe. [Tnomans chepsl.

28-30 | Pemenue 3a1au Ha MHOTOTPAHHUKH, IUJIUH]IP, KOHYC, 3
mrap.

31 KourpoJsbnas padora Ne3 1

O0BemblI TeJI 22

32-34 | Ilouarue oobema. OObEeM MPSAMOYTOJIbHOTO 3

napajuieNienumnesa

35-37 | O6bem npsmoit mpu3Mbl. O0beM HUIUHAPA. 3
38 | Beruucienue 06beMOB TEJ ¢ TOMOIIBIO 1

OTIpeIeICHHOTO WHTerpaa.

39-40 | O6beM HaKJIOHHOW MPU3MBI. 2

41-42 | O6beM TUpaMHIbIL. 2

43-44 | O6bem KoHyca. 2
45 | KontpoJabHasi padora Ned 1

46-49 | O6bem mapa. O6bEeM IIAPOBOTO CETMEHTA U 4

IAPOBOTO CEKTOPA.

50-51 | Ilmomans chepsr. 2
52 Pemenue 3amau 1
53 | KoutposabHasi pa6ota Ne5 1

Htorosoe noBTopeHue 15
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