AHHOTAIINA K PABOYEN ITPOT'PAMME 11O TEOMETPUM 10-11 KJTACCBI

PaGouas mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOT0O ypoOBHS UIsl 0Oy4YarOUTUXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEbHOIO
CTaHJapTa CpeaHero oOmero odpa3oBaHHsA, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHMIA,
MpPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrOo 00pa3oBaHUs.
PeaJ'H/I?;aHI/I?I mporpaMmabl oOecrieunBaeT OBJIaJICHUEC KIITOYEBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O 06pa303aH1/1$[, OEJIO0CTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘-IaIOHII/IXC$I.

Hean u3ydyenusi yaeGHOro Kypca

BaxxHocTh y4eOHOTO Kypca TEOMETPUM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS
0O0yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX M TPEIMETHBIX pPEe3yJIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHUTHS OOydaronmuxcs, GopMHpOBaHUS
(YHKIIMOHATEHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, W3YYCHHs JAPYrUX Y4eOHBIX JIUCIIHILINH.
PazButne y oOy4arommxcs TpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TPOUCXOKICHHUH
TeOMETPUYECKUX a0CTPaKIUH, COOTHONIEHUH PEATbHOTO U HICATLHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHUYEeCKOM HAYKOW SIBJIEHWUA M MPOIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MaTEeMAaTHYECKOTO MOJICTHUPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHoCcOOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

I'eomerpust sBisieTcsS OJHUM W3 0a30BBIX IPEIMETOB HA YPOBHE CpEIHEro OOIIero
oOpa3oBaHUs, Tak Kak O0OeCrednBaeT BO3MOXKHOCTh W3YYCHHUs KakK JMCIHILIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MebIUIeHHE, (opMUpyeMoe TPH HU3YYCHHH OOYYaAIOIIMMUCS TMOHSTUHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IIEMIOYKH JIOTHYECKUX YTBEPKICHUHW B XOJE PEIICHHS
TEOMETPUUECKHX 3aJa4, yMEHHE BBIJBUTaTb M OIPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCS TIPU PEIICHUW 3a7a4 €CTECTBEHHO-HAYYHOTO IIMKIJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpUEHTUPOBATHCS B MMPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JESTEIHPHOCTH uejoBeka. OpueHTAIUs YeJI0BeKa BO BPEMEHH U MTPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €0 COIHAIBHOTO OBITHS, (DOpMa OTpaKEHUsI OKPYIKAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u AKTUBHOI'O npeoOpazoBaHus eV CTBUTEIHLHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMK 00pazaMu 00bEIMHSAET pa3HbIC BUJIbI yUeOHOU U TPYIOBOM JIEATEIHLHOCTH,
SBJISICTCS. OJHUM U3 MPOPECCHOHAIBHO BaXHBIX KauyeCTB, IIOATOMY aKTyaJlbHa 3ajada
(dbopMupoBanus y 00y4JarOIMXcs IPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBUIHOCTH 00pa3HOro
MBIILJIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKOW AEATEIbHOCTU IO
MHOTHUM HalpaBJICHUSM.

Lenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE 00yUECHHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYarommxcs 4depe3 obecredeHue
BO3MOJKHOCTH TPHUOOPETEHHUSI M HMCIOJB30BaHUSA CHUCTEMATHYCCKUX T'€OMETPUYCCKUX 3HAHUU U
NEeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOIOIKEHUSI 00pa30BaHUS 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma o reomeTpuu Ha 6a30BOM YpOBHE MpeIHA3HAUEHA I 00yUJaIoNIUXCs CpeTHEeH
IIKOJIbI, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYyJHEHHWH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum obOpazom, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHe
MaTeMaTH4eCKUe YMEHHUS, CBA3aHHbIE CO Celn(UKO reoMeTpHUH U HEOOXOJUMbIE ISl )KU3HH B
coBpeMeHHOM o01ecTBe. KpoMe 3Toro, oHM UMEIOT BO3MOXKHOCTh M3YUUTh F€OMETpHUI0 Ooliee
rIyOOKO, €Cii B JATbHEWIIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHYECKHX 3HAHUAX B
npodeccuoHABHOM IS TEIBHOCTH.

JlocTrkeHue eI OCBOSHHSI IPOTPaMMBbI 00ECTIEUNBAETCS PEIIEHUEM COOTBETCTBYIOIINUX
3anau. [IpuopureTHsiMu 3a1a4amMu ocBoeHus Kypca «['eomerpumn» Ha 6a30BoM ypoBHE B 10—11
KJIaccax SIBIISIOTCS:



(dhopMHUpOBaHHE TPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOU KyJIbTYpPhl U OCO3HaHUE €
B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

(dbopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAaX W TelaX BpAlICHUS KAaK O BaKHEHIIHNX
MAaTeMaTHYE€CKUX MOJEIISX, MO3BOJISIOMINX OMKUCHIBATH U U3Y4aTh Pa3HbIE SIBJICHUS OKPY)KAIOIIETO
MHUpA;

dbopMHupOBaHHE YMEHHS pACIIO3HABATh Ha 4YEepPTEkKaX, MOJEISIX W B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

OBJIQJICHHE METOJAaMH PEIICHUS 3a7a4 Ha MOCTPOCHUS HAa M300paKEHUSIX MPOCTPAHCTBEHHBIX
uryp;

(dhopMHpOBaHHE YMEHUS ONEPHUPOBATH OCHOBHBIMU IOHSATHUSMH O MHOTOTPAaHHHKAX M TellaX
BpAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

OBJIAJICHHUE aJTOPUTMAMH PEIICHUS] OCHOBHBIX TUIIOB 3aJ7a4; (POPMUPOBAHHE YMEHHS MMPOBOJIUTH
HECJIOXKHBIE JIOKa3aTeJbHbIE PACCYK/IEHUS B X0JI€ PELIEHUS] CTEPEOMETPHUUECKHX 3ajay U 3ajiay ¢
MPAKTUYECKUM COJICP)KaHUEM;

Pa3BUTHE HHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OO0y4aromuxcs, MO3HABaTEIbHOU
AKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHHUS,

dbopmupoBanre  (YHKIIMOHAIBLHOM  TPaMOTHOCTH, PEJIEBAHTHOM TEOMETPUHU:  YMEHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKHUX MMOHITHI, 00BEKTOB M 3aKOHOMEPHOCTEH B peaTbHbIX
KU3HCHHBIX CHUTYyallUsIX W TP HW3YYCHUH JIPYIHX YYeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHMpOBaTh MX Ha SI3bIKE TEOMETPHUH M CO3/1aBaTh
T€OMETPUUECKHE MOJICTH, MPUMEHSATh OCBOCHHBIM TEOMETPHUYECKHH ammapaT i penieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4, HHTEPIIPETUPOBATH U OIEHUBATH MOJTYYCHHBIC PE3yIbTaThI.

OTAm4uTeIbHONM 0COOCHHOCTHIO MMPOTPAMMEI SIBIISIETCSI BKITFOYCHHE B KYPC CTEPEOMETPHUH B
Hayajie ero M3y4eHus 3ajad, perraeMbIX Ha ypOBHE MHTYUTUBHOTO MO3HAHUS, U ONPeIeIEHHBIM
00pa3oM oOpraHm3oBaHHas pabOTa HAJl HUMH, YTO CIIOCOOCTBYIOT DPA3BUTHIO JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIMPYET TMPOTEKaHHE MHTYUTUBHBIX IPOIIECCOB,
MOTHBUPYET K JalbHEHIIEMy U3yUEHHIO TIPEeIMETA.

[Ipenmourenue oTHAéTCcs HATIAAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €CTh
TEOPETUYECKUE 3HAaHHS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHUYECKOMN
NesITeNbHOCTH. PazBuTHe MpOCTPaHCTBEHHBIX MPEACTABICHUH Y yUalIuXcs B Kypce CTEpEOMETPUU
MPOBOJMTCS 3a CYET peIlIeHUs 3ajad Ha CO3JaHHe IMPOCTPAHCTBEHHBIX OOpa3oB M 3ajJad Ha
OTepUpOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OMOPON Ha
HarJITHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUECHHUS OT HATJISIAHOCTH, MBICJICHHOTO
M3MEHEHHUSI €r0 UCXOJHOTO COJIePIKaHUS.

OcHoBHBIE conepxarenbHble JMHUUM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MuororpanHukny, «lIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOpPJUHATHI B IPOCTpaHCcTBE». DopMHUpOBaHHE TOTHYECKUX YMEHUN pacHpeeseTcss He TOIbKO
M0 COJEp)KaTelIbHBIM JIMHUSAM, HO U MO rojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOuIero
o0OpaszoBaHwUsI.

Copepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHHUS
paboyeil mporpaMmbl, pacipeIeIEHHBIM 10 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNAJICHHE TEOMETPUYECKHMMH  TOHATUSAMH ¥  HaBBIKAMH  OCYILECTBISIIOCH
MOCJIEIOBATENIFbHO U TOCTYNAaTeNbHO, C COONIOIEHUEM TMPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTABICHUHN 00yJarommxcs,
pacmupsisi u yriuyOossis e€, o0pasysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

Mecto yueOHOro Kypca B y4eOHOM ILJIaHE

Ha u3yuenue reomerpun otBouTCs 2 yaca B Heaenmto B 10 kitacce u 1 yac B Henento B 11
KJ1acce, BCero 3a ABa roja ooyuenus - 102 yqeOHbIX yaca.



Coaepixkanue yueOHOro Kypca

10 kacc

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpun. Touka, npsiMasi, MI0CKOCTh, IPOCTpaHCcTBO. [loHsATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIICIICTBHS U3 HUX.

B3anMHOE pacnosoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, MTapauIeIbHbIE U
CKpemuBampomuecss npsamsle. IlapamnenbHOCTh NPsSMBIX M INIOCKOCTEH B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IMAPALUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
IpSIMOM M IUIOCKOCTH. YTJIbI C COHANPABICHHBIMA CTOPOHAMM; YroJl MEXIYy NpPSIMBIMU B
npoctpanctee.  [lapajuienbHOCTh  IJIOCKOCTEHM:  MapajuieibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, apaJijiesienumne; NoCTpOeHNE CEYSHUH.

[lepneHMKyYISIPHOCTD IPSIMOM M INIOCKOCTH: NIEPIIEHANKYJIIPHBIE IPSMBIE B IPOCTPAHCTBE,
MpsIMBIE TIApAJIENbHBIE W IMEPHEHIUKYISAPHBIE K IJIOCKOCTH, NMPHU3HAK NMEPHEHIUKYISIPHOCTH
MIPSIMOM U IJIOCKOCTH, TEOPEMA O TIPSIMOM NEPIEHANKYIIAPHOM INIOCKOCTU. YTJIbI B IPOCTPAHCTBE:
YroJl MEXIy HNPSMON U IJIOCKOCTBIO; JBYI'PAHHBIM yroJl, JIMHEWHBIA YroJl JBYITPaHHOTO YIJIA.
[lepnenuKynsip ¥ HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IJIOCKOCTH, MpOeKIHs (GUIrypbl Ha IUIOCKOCTh. [lepneHauKynspHOCTh IUIOCKOCTEH: MpHU3HaK
MEePIEHANKYIISIPHOCTH JIBYX IUIOCKOCTE. TeopeMa o TpEX nmepneHauKyiIspax.

MHOrorpaHHMKH

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE DJJIEMEHTHl MHOIOTPaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOTOTpaHHUKa. [Ipu3ma: N-yeonvras npusMa; rpaHu u
OCHOBAaHUS MPHU3MBI; MpsAMas U HAKJIOHHAS MPHU3MbL; OOKOBas W MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYroJbHbIA Mapajuiesienune] U ero cpoiictBa. [lupamuna: N-yrosipHas
nupaMuaa, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: TMOHSITHE MPABUIBHOIO MHOTIOTPAHHUKA; MPAaBWIbHAS MpPU3Ma U MPABHIIbHAS
NMpaMuia; MpaBUiibHas TPEYrojbHas MUpamMuaa U MpaBMIIbHbIN TeTpasap; KyO. [Ipencrasnenue o
MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’Ip, NOACKa’Ap U ukocarap. CeyeHus: Npu3Mbl U MUPaMUbL.

CummeTpusi B HPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DNIeMEHThl CHMMETPUH B IUpaMuAax, napajieienuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Boruncnenue 3neMeHTOB MHOTOTPaHHHUKOB: p&Opa, nuaroHanu, yribl. [Inomans 60koBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM IPU3MBI, IUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPsAMOM mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUILHON
MMpaMUJIbI, TEOpEMa O IIonaau yceu€Hnon nupamuabl. [lonstue 06 o0béme. O0bEM THUpaMUIbL,
MIPU3MBI.

[TogoGHuble Tena B mpocTpancTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMHU ITIOJOOHBIX TE.

11 knace

Tesna Bpamenus

[unuuapudeckass MOBEPXHOCTb, OOpa3ylolMe IWIMHAPUUYECKOW TMOBEPXHOCTH, OCh
LHWIMHAPUYECKO noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOINA/b OOKOBOM 1 MOIHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHHYECKOH IOBEPXHOCTH, OCb M BepLIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyrouias U OCh; IUIONIA]b
OOKOBOW M TMOJHON TMOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrole M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHTp, pamuyc, AUaMeTp; IUIOMIaab MOBEPXHOCTH cdepbl. B3anmuoe
pacrionoxxenue chepbl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iomaas chepsl.

N306pakenue Ten BpallleHHsl Ha MI0CKOCTH. Pa3BépTka IUINHApa U KOHYCa.



KomOunamuu Ten BpamieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpPaHHUK, ONMHMCAaHHBIH OKOJIO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UM TEJIO BPAILIEHUSL.

[Tonsitne 006 o0BEMe. OcHoBHBIE cBOWicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Mapajuiesienunena u ciueacteus u3 He€. O0bpéM nnmnapa, konyca. O0bEM mapa
Y TUTOIIATh CEPHI.

[lomoOusie Tema B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOIAISMH TOBEPXHOCTEH,
00BEMaMu TIOJOOHBIX TEII.

Ceuenust uuauHApa (MapawiebHO W NEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILNHY), CEUEHHUs LIapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha m1ockocTH U B ipocTpancTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHUE
BEKTOpa Ha uyMcio. PasnoxeHue BekTOopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmMoyronpHas cucrema KoopAauHAaT B mpoctpaHcTBe. Koopaunatel Bektopa. I[Ipocteitmme
3aauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ IpH
pELIeHUH T€OMETPUUECKUX 3a/1a4.

JTOKYMEHT IOJIHCAH YCHJIEHHOH
KBATH®HIIHPOBAHHOM 3JIEKTPOHHOMI
MOIMHCHIO
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