TlocynapcerBerHoe 6io1KeTHOE 001Ie00pasoBaTe/ibHOE yUpeKIeHHe
Camapckoii o6/1acta cpeanss odmeodpasoBaTe/ibHasi LIKOJIA

¢. EkaTepunoBKa MyHHUHNaAbHOro paiiona IlpuBoskekui
Camapckoii o01acti

PaccMOTpeHa Ha 3ace/1aHiH [KOTBHOTO s@ﬂfpﬁa P,
METOIMYECKOT0 O0BEANHCHHS 1 4 Jvipektop FBOY. COLL ¢. ExatepnHoBKa
PEKOMEH/I0BaHA K yTBEPIKACHHUIO LS5 rans Mg’é‘EH Usmaiinosa
(mporokon Ne 1 ot 04.09.2018 r.) g ?;/Hpnkas,l\’w 3/L 0%

N

PABOYAS TIPOTPAMMA
yueOHOTro npeamera

IF'EOMETPHUSI

migs 10-11 xmaccoB

«IIpoBepena»

3amecTuTeas aupekTopa 1no YBP
W/ (C.B. TumuHa)

v3. P9 2018 1.

2018 rox



PABOYASA ITPOI'PAMMA

no reomerpun 10 —11 kiaccnl (0a30BbIi YPOBEHD)

IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamma no reomerpuu B 10-11 knaccax paspaboraHa B COOTBETCTBUHU C:

e @enepanbHbIM 3akoHOM OT 29.12.2012 Ne 273-03 «0O6 obOpazoBanuu B Poccuiickoi
Oenepanunny (C IBMEHEHHUSIMU U JOTIOTHEHUSIMU );

e [Ipukazom MwunobOpazoBanus Poccum ot 05.03.2004 Ne 1089 «OO6 yTBepkacHUU
denepadbHOrO  KOMIIOHEHTa  TOCYAAPCTBEHHBIX  0Opa3oBaTENbHBIX  CTAaHAApPTOB
HAYaJbHOrO OOILEro, OCHOBHOIO OOLIEro M cpexHero  odmero oOpa3oBaHUs» (C
M3MEHEHHUSMU U JIONOJTHEHUSIMU );

e [Ilonoxenuem o Paboueii mporpamme ['bOY COII c. ExatepuHoBKa, yTBEpXkACHHBIM
npukazom Ne 4/1 ot 8.02.2018 r.

Pabovas mporpamMma BBITIOJIHSIET IBE OCHOBHBIE (DYHKITHH:

Hngpopmayuonno-memoouueckasn byHKIMSA MIO3BOJISIET BCEM y4acTHUKAM
00pa3oBaTeNbHOTO TMpoliecca MOJIYYUTh MPEACTaBICHUE O LEeNsAX, COJep:KaHuu, oOIen
CTpaTeruu OOY4YeHHs, BOCIUTAHUS M Pa3BUTHs YYaIIUXCS CPEACTBAMH JTAHHOTO Y4eOHOro
npeaMera.

Opzanuzayuonno-naanupyroujaa (QyHKIUS TPEAyCMaTPUBAET  BbIJCIEHHUE OSTaloB
0o0ydeHHusl, CTPYKTYpHUpOBaHHE Y4eOHOro Marepualia, ONpPEJEICHHE €ro KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHK Ha KaXIOM M3 3TaloB, B TOM 4YMCIE Ul COJEp’KATeIbHOIrO

HaIlIOJJTHCHU A HpOMe)KYTO‘{HOI\/’I aTTeCTAlluN ydalluXxcs.

Menn:

HN3yyenune MaTeMaTHKH B CTapileil HIKOJie HANPABJIEHO HA JOCTHKEHHUE CJIeAYIOINX
meJiei:

e (opmMupoBaHHE NPEICTABJEHHUII O MaTeMaTHUKE KaK YHUBEPCAIbHOM S3BIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBIEHUN U TIPOLIECCOB, 00 UIEAX U METOJIaX MaTEMaTHKH,

L] paanTue JJOT'MYCCKOI'0 MBIIIJICHHS, HpOCTpaHCTBeHHOFO B006pa)KeHI/I${, aJ'Il"OpI/ITMI/I‘IeCKOI\/'I
KYJIbTYpPbl, KPUTUYHOCTH MBIIIJIEHUS Ha ypOBHE, HEOOXOIUMOM JUIsi 0Oy4YeHUs B BBICHIEH
[IKOJIE TI0 COOTBETCTBYIOUIEH CHEeNHaNbHOCTH, B Oyaymed mpodeccrnoHambHOMI
JIeSITENLHOCTH;

e oOBJIaJlecHHEe MaTeMATHYeCKHMH 3HAHUSAMHM ¥ YMEHHSIMH, HEOOXOJUMBIMU B
MOBCEHEBHOM >KM3HHU, IJI U3YYEHHS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH Ha

0a30BOM YpOBHE, JUIsl TIOJydyeHUs: 00pa3oBaHus B 001acTAX, HE TPEOYIOMUX YrIyOJIeHHON



MaTeMaTHYEeCKOM MOATOTOBKH;

e BOCINHUTAHME CPEICTBAMH MAaT€MAaTUKHU KYJIbTYPhl JUYHOCTU: OTHOIICHUS K MAaTEMATHUKE KaK
gacTu OOIIEYeIOBEUECKON KYIbTYyphl: 3HAKOMCTBO C HUCTOPUEH pa3BUTHUS MaTEMaTHKH,
SBOJIIOIIMEH  MaTeMaTUYeCKHUX HJAeH, TOHMMAaHUS 3HAYUMOCTH MAaTEMaTUKH IS
00IIIeCTBEHHOTO ITpoTrpecca.

3anaum oOyyeHus:

e mpuobOpeTeHrne MaTeMaTHYECKUX 3HAHUH ;

e OBIaJcHHE 0000IIEHHBIMH CITOCOOAMH MBICIIUTEIBLHOM, TBOPUYECKON NEATCILHOCTH;

® OCBOGHHE  KOMIETCHIWH: y4eOHO —  TO3HABaTeNbHOW, KOMMYHHKATHBHOWM,
pedIeKCUBHOM, JIMYHOCTHOTO CaMOPA3BUTHUS IIEHHOCTHO — OPHUEHTAIMOHHOW W
po¢eCCHOHAIBHO — TPYAOBOTO BBIOOPA.

®opMbI U METOAbI OPraHU3aLMU YUeOHOTr0 Mpouecca:
® UHAUBHYyaJbHBIC, TPYNIOBLIE, PPOHTANBHBIC, KJIACCHBIC M BHEKIACCHBIE.
¢ OOBACHUTENBHO — WIUTIOCTPATUBHBIN, PEIIPOTYKTUBHBIN, YACTUYHO — MTOMCKOBBIM.

DopMbI KOHTPOJIA:

CaMmocrosiTennbHasi paboTa, KOHTpOJIbHas paboTa, paboTa MO KApTOYKE W 3ayerT,
MIPOMEXYTOUHAsl arTecTanusi B opMe TECTOB, KOHTPOJBHBIX U MPOBEPOUYHBIX PabOT.

Urorosas arrecramus — EI'D.

Ha reomerpuro otBomutcs 2 4aca B Henmenro: 68 gacoB B 10 kimacce u 68 gacos B 11

KJ1acce.
Iliianupyembie pe3yabTaThbl 00y4eHUsA

B pe3yJjbTaTe H3YYCHUA MATCMATHUKHU HA 0a3zoBoM YPOBHE€ YIYCHUK T0JKECH

3HATL/IIOHUMATD

o 3HAYCHHE MaTeMaTHYeCKOi HAayKHu JIA PCUHICHUA 3a4dad, BO3HHKAOMIUX B TCOpPHUHU U
MPaKTUKEC, MHUPOTY U B TO KC BPEMA OIrpaHUYCHHOCTb IMPUMCHCHUA MATCMATHUYCCKHUX

MCTOHOB K aHaJIN3y U UCCIICJOBAHUIO ITPOLICCCOB U SIBIICHUI B mpupoac n OGH.ICCTBC;

o 3HAYCHUC IMPAKTHUKU U BOIIPOCOB, BO3HUKAIOINX B caMoM MaTeMaTHKe I (I)OpMI/IpOBaHI/IH
U Ppa3BUTHUA MaTeMaTH4eCKOMH HayKH; HCTOPUIO PA3BUTHA IOHATUA YHCIA, CO3JaHUA

MAaTE€MaTUYCCKOTO aHAJIM3a, BOSHUKHOBCHUA U PAa3BUTHUA I'COMCTPHU,

o YHI/IBCpCB.J'ILHHﬁ XapaKTCp 3aKOHOB JIOTUKHM MAaTCMAaTUYCCKHUX paCCYX(HeHHﬁ, nx

MPUMEHUMOCTB BO BCEX 00JIACTSIX YETOBEYECKOM S TEIIbHOCTH;

yMeThb



. pacrio3HaBaThb Ha 4YepTeXkaxX M MOJENIAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH

TpeXMEpHBIE OOBEKTHI C UX OMUCAHUSIMH, U300PKECHUSIMU;

L OINMHUCBIBATH B3aMMHOC PpPaACIIOJIOKCHUE IIPSAMBIX U IUIOCKOCTEH B MMPpOCTPAHCTBE,

apcymenmupoeambs ceou cy.?fcdeyu;z 00 smom pacnonoxceHuu,

. aHATM3UPOBaTh B MPOCTEHIIUX CIydasx B3aUMHOE pACHOJIOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;
. n300pakaTb OCHOBHBbIE MHOTOTPAaHHUKM M KPYIJIble TEJa; BBINOJHATh YEPTEXKH IO

YCIIOBUSM 3ajiay;
. cmpoums npocmetiuiue ceveHus Kyoa, npusmvl, NUPamuobwl,

L] pe€liaTh INIAaHUMETPUYCCKUE U HpOCTefIHIHe CTEPCOMETPUUCCKHUE 3alad Ha HAXO0XICHUC

F€OMETPUUYECKHUX BEJIMYUH (IJIMH, YIJIOB, IUIOMIA /e, 00bEMOB);

o HCIIOJIB30BaTh TPU PEIICHUH CTEPEOMETPHUYECKUX 3a/ay IUIaHUMETpUUYeCKHe (HaKThl U
METO/bI;
o MPOBOAMTD JOKA3aTENbHbIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;

HCII0JIb30BATh l'lpP[OﬁpeTeHHbIe 3HAHUA U YMCHUSA B leaKTI/I‘{eCKOi/i JACATCJIBHOCTH U

NOBCEAHEBHOM KM3HM JIJIS:

. ucciaeoBaHus (MOACIUPOBAHUS) HECIOXKHBIX TPAKTUYECKUX CUTYyallMii Ha OCHOBE

U3y4eHHBIX (POPMYI U CBOMCTB QUTYD;

L4 BBIYUCIICHHS 00bEMOB U HJ'IOIJ.I&I[CI\/’I HOBCpXHOCTeI\/'I MPOCTPAHCTBCHHBIX TCJI IPpHU PCIICHUN
MPAKTUYCCKUX 3aj1ad, UCIIOJIb3YysA IMPpU HGO6XOI[I/IMOCTI/I CIIPAaBOYHHUKHU W BBIYUCIIMTCIBHBIC

YCTPOICTBA.

O0s3aTeIbHBIIE MUHHMYM COJAEPKAHUS OCHOBHBIX 00Pa30BaTeJbHBIX IPOrPAMM

I[Ipsimble U miaockocTu B mpocTpancTBe. OCHOBHBIC TMOHSATHSA CTEPEOMETPUM (TOYKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBRO).

[lepecekaronuecs, napauieabHble U CKPEIIUBAIOLIUECS MPAMbIE. YTOJ MEXy MPSIMBIMU B
npocTtpancTBe. llepneHANKYISIPHOCT, TpsMBIX. [lapamienbHOCTh W MEePHEHIUKYISIPHOCTD
NpsAMOM M TUIOCKOCTH, NpPU3HAKM M CBOMCTBA. TeopemMa o0 Tpex NEepHeHAUKYISpax.
[lepnenauKymsip ¥ HaKJIOHHAA. YTOJ MEXAY MPSAMOM U TIOCKOCTHIO.

[TapanienbHOCTh TIOCKOCTEH, MEPIEHIUKYISIPHOCTD MIOCKOCTEH, MPU3HAKK U CBOMCTBA.
Jlgyepannulii yeon, MuHEUHbll Y20a 08YePAHHO20 Veid.

PaccrosiHust OT TOYKHM 70 TWIOCKOCTH. PaccTosiaue oT mpsiMoii 1o Tuiockoctu. Paccrosime

MCKAY NapaJlyICJIbHBIMH ITJIOCKOCTAMU. Paccmosnue Meofcdy CKpeuusaroyuUMuUcs nPpAMbIMU.



Hapannenbﬂoe IMPOCKTUPOBAHUC. HJZOM/lClab OPmOZOHClJZbHOIZ npoeKyuu MHO20y20/IbHUKA.

N300pakeHre MpOCTPAHCTBEHHBIX (QUTYD.

MHuororpannuku. Bepimnel, pedpa, rpaHu MHOTOrpaHHuKa. Pazeepmka. MHozozpantvie
yenvl. Buinyknvie mnozoepannuxu. Teopema Junepa.

[Ipusma, ee ocHoOBaHHUA, OOKOBbIE pedpa, BbIcOTa, OOKOBasi MOBepXHOCTh. [Ipsimas u
HaxnoHuas nipusaMa. [lpaBunsnas npusma. [lapannenenunes. Ky6.

[Tupamuna, ee ocHOBaHHE, OOKOBBIE pedpa, BHICOTA, OOKOBAs MOBEPXHOCTh. TpeyronbHas
nupamuja. llpaBunpHas nupamuna. Ycevennas nupamuoa.

Cummetpun B KyOe, B apajuieNienunese, 6 npusme u nupamuoe. [lonamue o cummempuu 6
npocmpancmee (YenmpaibHas, ocesas, sepkaivhas). llpumepvl cummempuil 8 OKpydcarouem
mupe.

Ceuenus xKy0a, IpU3MbI, TUPAMUJIBL.

[IpencraBienue o0 MpaBUIBHBIX MHOTOTPAaHHUKAX (TETpasap, KyO, OKTadAp, MOAEKadap U

HUKOCAdIP).

Tena u nmoBepxHocTu Bpamenusi. [lunuuap u konyc. Yceuennwvii konyc. OCHOBaHUE,
BBICOTA, OOKOBas TOBEPXHOCTh, OOpasyromias, pas3Beprka. Ocegvie ceueHus U ceyeHus
napanienbHvle OCHOBAHUIO.

[lap u cdepa, UX cedeHus1, KacamenbHdas NIOCKOCMb K cepe.

O0beMbl TeJ1 M IJIOIIAAH UX MOBepXHocTel. [lonsamue 06 obveme mena. Omuowerue
00beM06 n0OOOHBIX mell.

®opmynel  00beMa Ky0a, NPSIMOYTOJBHOTO Tapajulelienuneaa, TMPU3MBI, ITUIHHIPA.
®opmynbsl o0bemMa mHUpaMuAbl U KoHyca. POpMynbl IJIOMAAM TMOBEPXHOCTEH IWIMHIpA U

KoHyca. @opMyIbl 0ObeMa 11apa  Iiomaay chepsl.

Koopaunarel u BekrTOopbl. JlekapToBel KOOpAuHATHl B mpocTpaHcTBe. Popmyna
pacCTOsIHUS MEXAy JBYMs TOYKaMU. YpaBHEHUs chepsl u nirockocmu. Popmyna paccmosmus
om MouKU 00 NAOCKOCHIU.

BexToprl. Monyne BekTopa. PaBeHcTBO BekTOpoB. CioK€HHE BEKTOPOB W YMHOXKEHHE
BEKTOpa Ha 4YMCIJIO. YToa Mexny Bekropamu. Koopaunarts! Bekropa. CKalsipHOE MPOU3BENACHUE
BeKTOpoB. KomnuHeapHble BekTopbl. PasnojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM

BCKTOpaM. KOMHJ’IaHapHI)Ie BCKTOPEIL. Paznoxenue mo TPEM HCKOMIIITAHAPHBIM BEKTOPaM.

Conep:xaHue TeM HIKOJBHOTO Kypca

10 xaace (2 4 B Hemen0, Beero 68 u)
1. BBeneHue (aKCHOMBI CTEPEeOMETPHUHU U HX cJieAcTBHsI). (6 1).
[IpencraBnenne pasgena reoMeTpun —  cTepeoMeTpud. (OCHOBHBIE — MOHSTHS

CTCPCOMCTPHU. AXCHOMEI CTCPCOMCTpUU U HUX  CICIACTBUA. MsHor OrpaHHUKU: Ky6,



napajuiejenunes,, npsMOYroJibHbIA Napajielenunes, Mnpu3Ma, npsMas Npu3Ma, NOpaBUIbHas
npu3Ma, nupamuja, npaBuiibHas nupamuaa. MojenupoBaHue MHOTOTPAHHUKOB U3 Pa3BepTOK U
C IOMOILBIO T€OMETPUUECKOT0 KOHCTPYKTOPA.

Heab: osnakomums yuawuxcsi ¢ OCHOBHbIMU CBOLUCMEAMU U CNOCOOAMU 3A0AHUS
NIOCKOCMU HA 6a3e epynn aKcuom cmepeomempuy U ux ciedCmsuil.

OcHOBHasf 1ueab— chopMupoBaTh MPEACTABICHUS y4aluXcs 00 OCHOBHBIX
MOHATUSAX W AaKCUOMaxX CTEPEOMETPUM, MO3HAKOMUTh C OCHOBHBIMH MPOCTPAHCTBEHHBIMHU
burypamu u MoJIeTMpOBaHNEM MHOTOIPaHHUKOB.

OCOOCHHOCTBIO yueOHMKA SIBISICTCS PAaHHEE BBEACHHUE OCHOBHBIX MPOCTPAHCTBEHHBIX
¢uryp, B TOM ymuciie, MHOTOTPaHHUKOB. J[al0TCS HECKOJIBKO CIIOCOOOB M3TOTOBJICHUS MOJIENIEH
MHOTOIPAHHUKOB U3 Ppa3BEPTOK M TE€OMETPUYECKOTO KOHCTpyKTOopa. MogenupoBaHue
MHOTOTPAaHHHUKOB CIIY’)KUT Ba)KHBIM (DPAKTOPOM Pa3BUTHsI MPOCTPAHCTBEHHBIX MPEICTABICHUN
YYAIIUXCS.

2. [lapa/ieJbHOCTH MPSAMBIX H IUIOCKOCTeH. (19 u).

[lepecekaromuecs, napajuleibHble W CKPELIMBAIOIIMECS NpPsIMbIE B IPOCTPAHCTBE.
Knaccudukanus B3auMHOrO pacloJIOKEHUs] JABYX HpsIMbIX B mpocTpaHcTBe. [lpusHak
CKpELMBAOIIMNXCA MpsAMBIX. llapamnensHOCT HPSAMOM M IUIOCKOCTH B IIPOCTPAHCTBE.
Krnaccudukanus B3aMMHOTO PACIIOJNIOKCHHSI MPSMOW M IIOCKOCTH. [IpHM3HAK mapajuielbHOCTH
npsMoii u 1utockoct. [lapamnensHocTs ABYX 1iockocted. Knaccudukanms B3amMHOTO
pacnoyiokeHus: AByX Iockocteil. IlpusHak mnapamiensHOCTH ABYX Iulockoctel. [lpusnaku
MapaJuIENbHOCTU JBYX IPSAMBIX B IPOCTPAHCTBE.

Heawb: oams yuwawumcsa cucmemamuueckue 3HAHUSA O NAPANNETILHOCMU NPAMBIX U
NJI0CKOCMel 8 NpOCMpaHcmee.

OcHOBHas 1esb— chopMUpOBaTh MPEACTABICHUS yJallUXCSd O MOHATHH
MapaJUIeJIbHOCTH U O B3aUMHOM pPAaCIOJIOKEHUU IMPSAMBIX U IUIOCKOCTEHM B IIPOCTPAHCTBE,
CHUCTEMAaTUYECKH HM3YYHUTh CBOMCTBA INApaJUICIbHBIX INPSAMBIX M IUIOCKOCTEW, IO3HAKOMUTH C
MOHATUSAMH BEKTOpA, IMMAPAJLIEIBHOIO MEPEHOCA, MAPaUIEIbHOIO0 INPOCKTUPOBAHUS M HAY4UTh
n300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTH B MapajieIbHONW MPOEKIIHH.

B nanHolf TemMe 0000m1at0TCA M3BECTHBIE U3 MJIAHUMETPUU CBEICHHUS O MapauleidbHbBIX
NpsAMBIX. BOJBIIYyI0 MOMOIIB NPU WJUIFOCTPALMM CBOMCTB IMApaJUIEIbHOCTH M IPHU PELICHUU
3a/1a4 MOTYT OKa3aTh MOJEIN MHOTOTPaHHHUKOB.

31ech Ke ydaluecs 3HaAaKOMATCS ¢ METOJOM HM300pa)KeHUsl MPOCTPAHCTBEHHBIX (GuUryp,
OCHOBAaHHOM Ha MapajuleIbHOM MPOEKTHPOBAHUHU, MOJIY4alOT HEOOXOIMMbIE MpPaKTHUYECKUE
HaBBIKH 110 HM300paXEHUIO MPOCTPAHCTBEHHBIX (PUTYp Ha TUIOCKOCTH. st yriyOieHHOTO
M3Y4YEHUSI MOTYT CIIYXKUTh 33/1a4¥ Ha IOCTPOEHUE CEUEHUI MHOTOTPAHHUKOB INTIOCKOCTBIO.

3. [lepneHIMKYASIPHOCTH NPAMBIX U MJI0cKocTei. (20 u).



Yron wMexay OpAMBIMM B IPOCTpaHCTBE.  llepneHAauKyaspHOCT — MPSIMBIX.
[lepneHUKYIAPHOCTE HPSAMOM M INIOCKOCTH. [IpH3HaK NEepHNEeHAUKYISIPHOCTH INPSIMOU U
IJI0CKOCTH. OpTOroHalbHOE NPOEKTHpOoBaHUE. llepneHnuKynssp U HaKIOHHAsA. YTOJI MEXIy
NpAMOM W  IUIOCKOCTBIO. JIByrpaHHblid yrosi. JIMHEHHBIA yrojsl JBYTPaHHOTO yria.
IlepneHuKyIsApHOCT IUIOCKOCTEH. lIpU3HAaK NeEpIEHAUKYISAPHOCTH JIBYX IUIOCKOCTEH.
PaccrosiHue Mexny TOUKaMu, IPSMBIMH U IIJIOCKOCTSIMHU.

Heab: nate yyanmmmcsi CUCTEMAaTHYECKUE 3HAHUSA O NEPHEHAMKYJISIPHOCTH MPSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE; BBECTH MOHATHE YIJIOB MEXKIY MPSMBIMU U IIJIOCKOCTSIMHU.

OcHOBHasg 1meab— chopMupoBaTh MPEACTABICHUS YYANIUXCA O TOHSTUIX
NEPIEHIUKYJIAPHOCTH NPSMbIX M IUIOCKOCTEM B IPOCTPAHCTBE, CHUCTEMAaTUYECKH H3YYUTh
CBOMCTBA MEPIECHINKYJSPHBIX IPSIMBIX U TUIOCKOCTEN, I03HAKOMUTD C OHATHUEM LIEHTPAIbHOTO
MPOEKTUPOBAHUSI U HAYYUTh H300paKaTh MPOCTPAHCTBEHHBbIE (UTYPHl Ha IJIOCKOCTH B
LIEHTPAIbHOU IPOEKIIHH.

B nmamHOW TemMe 000OMIAFOTCSI W3BECTHBIE W3 IUIAHUMETPUHM  CBEACHHS O
NEePHNEHAUKYISIPHBIX ~ MpsAMBIX.  bonbliyr0  momolp  OpU  WUIIOCTPAUU  CBOMCTB
MEePIEHAUKYISIPHOCTH U IPHU PELIEHUH 3a]1a4 MOTYT OKa3aTh MOJEJIM MHOTOTPAaHHUKOB.

B kaudecTBe JOINOJIHUTEIBHOTO MaTepHajia ydyalluecs 3HAKOMSTCS C METOJIOM
n300pakeHNs POCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha LEHTPAILHOM NMpOeKTUpoBaHuH. OHU
Y3HAIOT, YTO IIEHTPAJIbHOE MPOEKTHUPOBAHHE HCIOJIB3YETCS HE TOJBKO B I'€OMETPUM, HO U B
xuBonucu, ¢ororpadud U T.JA., YTO BOCHPUATHUE UEJIOBEKOM OKPYKAIOIIUX IMPEIMETOB
IIOCPEACTBOM 3PEHMSI OCYIIECTBIIAETCS MO 3aKOHAM LIEHTPAJIBHOTO NPOEKTUPOBAHUS. Y Yalluecs
MOJIy4aroT HEOOXOAMMBIE MPAKTUUYECKHE HAaBBIKM MO M300pa’KEHUIO MPOCTPAHCTBEHHBIX (UTYD
Ha TUIOCKOCTH B LIEHTPAJIbHOM MPOEKIIUH.

4. Muororpannuku (10 4).

MHororpanHble yriabl. Bbllykiible MHOTOTpaHHMKM M HUX CBoiicTBa. IIpaBuiibHBIE
MHOTOTPaHHUKHU.

Hean: chopmupoBaTh y  ywyammxcss TpeAcCTaBlieHHEe 00 OCHOBHBIX  BHJIAX
MHOT'OTPaHHUKOB M X CBOWCTBAX; PACCMOTPETH NPaBUIIbHBIE MHOTOTPAHHUKH.

OcHOBHAasd 1II€Jb— NO3HAKOMUTH YJAIIUXCS C NOHATUSIMH MHOIOIPaHHOTIO yIJIa U
BBIIYKJIOTO MHOTOTPAaHHMKA, PAacCCMOTPETh TeopeMy OJilepa M ee MPWIOKEHHUS K PEUICHHUIO
3a1a4, copMHpOBaTH NPEJICTaBICHUS O MPABWIbHBIX, MOJYIPAaBUIBHBIX M 3BE34aThIX
MHOT'OTpaHHHUKaX, T0Ka3aTh IPOSBIECHUS MHOITOTPAaHHUKOB B IIPUPOJIE B BUJI€ KPUCTAIIIIOB.

Cpenu MmpoCTpaHCTBEHHBIX (UTYp 0co00e 3HaueHHEe UMEIOT BBINYKJIble (UTYpHl H, B
YaCTHOCTH, BBINYKJIbIE MHOTOTpaHHHUKH. Teopema Diinepa o uucie BEpLIMH, pedep U rpaHei
BBIIYKJIOTO MHOTOTPaHHMKA UTPAeT BaKHYIO POJb B Pa3IMUHBIX OOJACTSIX MaTeMaTHKU U ee

MPUIIOKCHUSAX. HpI/I HU3YUCHUU IIPABUJIBHBIX, MMOJYHIPABUIIBHBIX U 3BE3A4YaTbIX MHOTOTPAHHUKOB



ClIeZlyeT HCIIOJIb30BaTh MOJENH ATUX MHOTOIPAaHHMKOB, M3TOTOBJICHHE KOTOPBIX OMHCAHO B
yueOHUKe, a Takxke rpaduyeckue KOMIIbIOTEPHbIE CPEJICTBA.

5.Bextopsi B npocTpancTie (109).

Bekrtopsl B mpoctpancte. KomnmuHeapHble u koMIiaHapHble BeKTOpbl. [lapaienbHblit
nepeHoc. [lapamiensHoe IPOEKTUPOBAHUE U €ro CBoicTBa. [lapaiuienbHble MPOEKINU TIOCKHX
¢uryp. M3o0pakeHre MPOCTPAHCTBEHHBIX (GUTyp Ha IIOCKOCTH. CeyeHHs MHOTOTPAHHUKOB.
HcTtopuueckue cBeieHusI.

Heab: chopmupoBaTh y ydaliuxcsi MOHATHE BEKTOpa B IMPOCTPAHCTBE;, PACCMOTPETH
OCHOBHBIC ONIEpAIH HAJl BEKTOPAMH.

6.IToBTOpenue (3u).

esb: moBTOPUTH U 0000IMTH MaTepuall, U3y4eHHbINH B 10 Ki1acce.

TeMaTuka KOHTPOJbHBIX padoT B 10 kiacce

Ne k.p Tema

B3anMHOe pacnosnoxeHue NnpsMbIX B IPOCTPAHCTBE

HapaJ'IJ'IeJ'ILHOCTB IIPpAMBIX U IIOCKOCTEN

[lepneHUKYISIPHOCTD NPSAMBIX U INIOCKOCTEN

MHororpanHuku

gl B~ W N

BekTopst

TeCT Urorossiii TecT 3a kypc 10 kiacca

TemaTuueckoe mianuposanue 10 kiace

Ne
Tembl pa3aesnoB Yacel
n/n

10 KJIACC
1 Beenenue >,

. 194.
2 [TapaniensHOCTh MPSAMBIX U MIIOCKOCTEN

20u.

3 | [lepneHaUKyIIPHOCTD NPSMBIX M IUIOCKOCTEH

4 MHOrorpaHHHKH 124.

5 Bexkrtops! B mpocTpaHcTBE 6u.

6 IToBTOpEHME 6u.




Conep:xkanue TeM y4e0HOI0 Kypca
11 knacc (24 B Heaen10, Bcero 68 u)

1. KoopauHaThl TOYKH M KOOPAMHATHI BEKTOPOB npocTpancTie. J{Bmxenust (16 4).

[IpsiMmoyronbHas cucTeMa KOOpAMHAT B MPOCTpaHCTBE. PaccTosiHme Mexay TOYKaMu B
npoctpancTBe. Bekropsl B mpoctpancTBe. JlnmHa BekTopa. PaBeHcTBO BekTOpoB. CrloxeHue
BEKTOPOB. YMHO)KEeHHE BekTopa Ha uucio. KoopaunaTtel BekTopa. CKalisipHOE MPOU3BEACHUE
BEKTOPOB.

Hean: 6sedeHue nonamue npamoy2oabHOU CUCHEMbl KOOPOUHAM 8 HPOCMpPAHCmEe,;
3HAKOMCMBO ¢ KOOPOUHAMHO-EEKIMOPHBIM MEMOOOM pPeuleHusl 3a0au.

Leau: chopMupoBaTh y ydaluxcsi yMEHHUs NMPUMEHSTh KOOPIUHATHBIA M BEKTOPHBIN
METOJIbl K PEIICHUIO 3a7auy Ha HAXOXJACHHE IJUH OTPE3KOB U YIVIOB MEXIY HNPSIMBIMU H
BEKTOpaMH B MPOCTPAaHCTBE. B Xoze M3ydyeHus: TeMbl 1e1eco00pa3Ho HCIOJIb30BaTh aHAJIOTHIO
MEXIy paccMaTpUBAaeMBbIMH MOHATHUSMH Ha IUIOCKOCTH M B TPOCTPAHCTBE. DTO IOMOMKET
ydanmmcs 6osee T1y00KO U OCO3HAHHO YCBOMTH M3y4aeMblil MaTepual, YACHUTh COAECpKaHUE U
MECTO BEKTOPHOT'O U KOOPAMHATHOTO METOOB B Kypce FreOMETpUU

OcHOBHasg 1€Jb— 0000LUUTh U CUCTEMATU3UPOBATH IIPEJCTABICHUS YUAIIUXCSI O
JCKAapTOBBIX KOOpJIWHATaX M BEKTOpaX, IMO3HAKOMUTh C TMOJSIPHBIMA U CHEpPHUSCKUMU
KOOpJIUHATAMH.

N3ydyenne KOOpAMHAT U BEKTOPOB B MPOCTPAHCTBE, C OJHON CTOPOHBI, BO MHOTOM
MOBTOPSIET M3YYEHHUE COOTBETCTBYIOIIMX TEM IUIAHUMETPUH, a C JAPYrOd CTOPOHBI, HaeT
anreOpandecKuii METO PEIICHHSI CTEPEOMETPUIECKHX 3a/1a4.

2.10naunap, konyc, map (14 4)

OcHoBHbIe 31eMeHTHI cdepbl U apa. B3anMHoe pacnonokeHue cepbl U MIOCKOCTH.
MHororpaHHHUKH, BIUCaHHBIC B chepy. MHOTOTpaHHUKH, OTIMCAHHBIE 0KOJI0 ceprl. Lumuaap u
KoHyc. OUTYpHI BpaleHUs.

Heab: svipabomra y yuawuxcsa cucmemamuieckux cée0eHuli 06 OCHOBHbIX 8UAAX mel
8paujeHus.

Hean: nate ydammMcs CHCTEMAaTHYECKHE CBEJICHHsI 00 OCHOBHBIX BHJaX TEJ BPAILICHHUS.
Nzyuenne kpyrasix Ten (MUIWHIpPA, KOHYCa, Iapa) 3aBepIIaeT U3yuYeHHE CHUCTEMBI OCHOBHBIX
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX Tell. B Xojie 3HaAaKOMCTBa ¢ TEOPETHYECKHM MaTepHalloM
TE€MbI 3HAUUTEIHHO PAa3BUBAIOTCS MPOCTPAHCTBEHHBIEC MPEACTABICHUS YUYAIINXCS: KPYTJbIe Tela
paccMaTpuBaTh Ha TpPHUMEPEe KOHKPETHBIX T'E€OMETPUYECKHX TeJl, W3y4aTh B3aUMHOE
pacIioyioKeHNe KPYTIIBIX TN U TUIOCKOCTEH (KacaTeabHbIE H CEKYIIUE MIIOCKOCTH), 03HAKOMHTD C
MOHATHSIMA ONMUCAHHBIX W BIMCAHHBIX MPU3M U mHpamui. Pemats O0NbIIoe KOMMYECTBO 3a/ad,

YTO MO3BOJIET MPOJODKUTE pabOTy MO (POPMUPOBAHUIO JIOTUYECKUX U TPAPUUECKUX YMEHUI.



OcHOBHas 1 eIb— cPopMUPOBATH MPEACTABICHUS YJATUXCS O KPYIJIBIX TENaX,
W3YYUTh CIIy4ad MX B3aHMMHOTO PACIOJIOKEHUS, HAyUYUTh U300paKaTh BIUCAHHBIE U OMMCAHHBIC
burypsl.

B naHHOI Teme 0000mIArOTCS CBEACHUS M3 IUIAHUMETPUU 00 OKPYXHOCTH U Kpyre, O
B3aMIMHOM DPACIIOJIOKCHHUU TIPSIMON U OKPY>KHOCTH, O BIMCAHHBIX M OMUCAHHBIX OKPYXKHOCTSIX.
3nmech ydamuecs 3HAKOMSATCS C OCHOBHBIMH (DUTYpaMH BpAIllCHUsS, BBISCHSIOT UX CBOWCTBA,
ydaTcsi MX HM300pakaTh M pemiath 3aaadv Ha Qurypsl BparieHus. DopmupoBaHuio 0Oosee
rIIyOOKHUX MPEICTABICHUH yJaluXcsi MOTYT CIY>KUTh 33J]aud Ha KOMOMHAIIMK MHOTOI'PaHHUKOB
U QuUryp BpalieHusl.

3. O6beM u mIomAaabL NoBepxHocTu (23 4).

[Tonsstue obOvema u ero cBoiictBa. OO0beM [HMIMHIPA, MPSIMOYTOJIHHOTO
napayuienenunena u npusMel. [lpunnun KaBamsepu. OO0vem nupamuabl. O0beM KOHyca U
yceueHHOro KoHyca. OObeM mapa W ero yacteid. Ilnomans MOBEPXHOCTH MHOTOTPAaHHUKA,
MWIMH]IPA, KOHYCa, YCEYCHHOT0 KoHyca. [1nomans moBepXHOCTH I1apa v €ro 4YacTeu.

Hean: cucmemamuzayusi u3yyeHuss MHO2OSPAHHUKOS U Mel 8PAUeHUs. 8 X00e DeuleHUs!
3a0a4 HA 8bIYUCTEHUE UX 00bEMOB.

Llesn: MPOIOIDKUTE CHCTEMAaTHICCKOE M3yUYEHUE MHOTOTPAHHHUKOB M TEJ BpAIICHHS B
XOJIe peUICHHS 3a/1a4 Ha BBIYHCIICHUE HX 00BEMOB.

[TonsTre oObeMa BBOAWTH MO AHAIOTHHM C TOHATHEM IUIOIIAIU TUIOCKOW (DUTYpBI U
(GopMyIIHpPOBaTh OCHOBHBIC CBOWCTBA OOBEMOB.

CymiecTBOBaHHWE M €IWHCTBEHHOCTh OOBEMa Tela B IIKOJIBHOM KypC€ MaTeMaTHKH
MIPUXOJIUTCS IPUHUMATE 0€3 JI0Ka3aTeIhCTBa,

TaK Kak BOIpoc 00 00beMax MPUHAIICKUT, 110 CYIIECTBY, K TPYIHBIM pa3jiesiaM BhICIIEH
MaTeMaTuku. [loaToMy HyXHBIE pe3ylbTaThl YCTaHABIWBATh, PYKOBOJICTBYSACH OoOJbIle
HaTTISAHBIMUA COOOpaXeHUSIMU. YUeOHBII MaTepual IJIaBbl B OCHOBHOM JIOJDKEH YCBOUTHCS B
nporiecce peleHus 3a1ad.

OcHOBHas 1€ b— cHOPMHPOBATH MPEACTABICHUS yUAIIUXCS O TIOHATUAX 00BeMa
U TUTONIA/IA TTOBEPXHOCTH, BhIBECTH (POPMYIBI 0OBHEMOB U TUIONIAICH MOBEPXHOCTEH OCHOBHBIX
MPOCTPAHCTBEHHBIX (UTYp, HAYYUTh peliaTh 3a/laddl Ha HaxOXKIeHHEe OOBEMOB U ILIOLIAACH
MTOBEPXHOCTEH.

N3yuenne 06beMOB 00001IIa€T M CUCTEMATU3UPYET MaTEpUaN TUTAHUMETPHUH O TUIOIIAISIX
mwiockux ¢uryp. IIpu BwIBOAe dopmyn o0beMOB wucmonb3yercss npuHIun Kasambepu. D10
MO3BOJIIET YHUCTO TEOMETPUUYECKHMHU METOJaMH, ©0€3 UCIONb30BaHUS WHTErpaia WU
MPeIeTbHOTO TIePeX0/1a, HAUTH 00BEMBI OCHOBHBIX IMPOCTPAHCTBEHHBIX (PHUTYp, BKIIOYAs 00beM

niapa v ero 4acrem.



[IpakTHyeckass HampaBICHHOCTh 3TOM TEMbl ONpeAesseTcs OONBUIMM KOJINYECTBOM
pa3Ho00Opa3HbIX 33a4 Ha BHIYMCIIEHUE 0OBEMOB U TUIONIA/IeH TTOBEPXHOCTEH.

IMoBTOpenue (13 4.)

Heasn: nosmopenue u cucmemamuzayus mamepuana 11 knacca.

Hean: noBropuTh U 0OOOIINTH 3HAHUSA M YMEHMS, y4yalllUXCs 4epe3 pelleHUe 3ajad I10
CIIEAYIOUIMM TEMaM: METOJ KOOpAMHAT B IPOCTPAHCTBE, MHOIOIPAaHHMKH; Tejla BpAaIlEHUS,
00bEMBI MHOTOI'PAaHHUKOB U TEJ BPALLCHUS

TemaTuka KOHTPOJBHBIX padoT B 11 Ki1acce

Ne k.p Tema

IIpocreiimue 3a1a4u B KOOPAUHATAX

Meroa koopaArHAT

O06beMbl MHOIOI'PaHHUKOB

1
2
3 Humaanp. Konye. Hlap
4
5

OOBeMbl KpYIJIbIX Tl

TECT WTOroBbIi TECT 32 KypC CTEPEOMETPUHU

TEMATHYECKHM ILTAH U3YYEHUS TEOMETPUA B 11 KJIACCE

Kon-60 uacoe na
u3yuenue membul
Ha3zeanue memui
baszoevuii ypogens
2y

BekTopbl B NPOCTPaHCTBE 6
MeToa KoopAMHAT B mpocTpaHcTBe. [ Bu:keHns 15
HwnauHap, KoHYyC, map 16
O0bembl Tea 17
Hrorosoe 00001eHne U cUCTeMATH3ALUs Y4eOHOT0 MaTepraJia 14
Bcero yacos 66
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