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PABOYAS ITPOI'PAMMA
JJIs1 OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
(ba3oBblii ypOBeHb)

ITosicHUTENBLHAA 3aNIHCKA

CraTtyc 10KyMeHTa
PaGowass ~ mporpamMMa MO MareMaTHKe COCTaBJIC€HA HAa OCHOBE ()eaepanibHOr0 KOMIIOHEHTa
rOCYIapCTBEHHOTO CTaHAapTa OCHOBHOTO 00MIEro 00pa3oBaHusl.
Jannast pabodast mporpamma opueHTHpoBaHa Ha ydamuxcs 10-11 kimaccoB u peanmsyercs Ha
OCHOBE CJIETYIOIIUX JTOKYMEHTOB:
1. Ilporpamma nns o011e00pa3oBaTeNbHbIX LIKOJ, TUMHA3UH, JTULIEEB:
Coopnuk “IIporpammel a1 00111€00pa30BaTENBHBIX IITKOJ, THMHA3HH, JTUIleeB: MaremaTuka.
5-11 xn.”/ Cocrt. I''M.Ky3nenosa, H.I'. Munnatok. — 3-e u3f., crepeotun.- M. Jlpoda, 2002; 4-¢
n3a. — 2004r.
2. CraHgapT OCHOBHOTO 0011ero 00pa3oBaHus 10 MaTEMaTHKE.
Cranmapt cpenHero (I0JIHOTro) o01ero oopa3oBaHus 1Mo MaTeMaTuke // MaTreMmaTrka B IIKOJIC.—
2004r,- Ne 4 ,-c.9

Pabouas mporpaMMa KOHKPETHU3UPYET COACpPKAHHE IMPEAMETHBIX TEM O00pa30BaTEILHOIO CTaHIApPTa U
JTAeT pacrpeieNeHre yaeOHbIX YacoB MO pa3aesiaM Kypca.

Pabouas mporpamMma BEITIONHSET ABE OCHOBHEIE (DYHKITUH:

Hupopmayuonno-memoduueckas GpyHKIEs MO3BOJSIET BCEM YUaCTHUKAM 00pa30BaTEIBLHOTO Mporecca
MOJIyYUTh TPEJCTABICHUE O IEIAX, COACPKAHWUHU, OOIICH CTpaTeruu OOydYCHHS, BOCIUTAHHS M DPa3BUTHS
YYaIuxcs CpeJCTBAMH JAHHOTO Y4eOHOTO IpeIMeTa.

Opzanu3zayuonno-naanupyrowian (QyHKIUS —TpeAycMaTPUBAeT BBIJEIIEHHWE OTalmoB  OOydYeHUs,
CTPYKTYpUpPOBaHHE Y4eOHOTO MaTepHasa, ONpeesieHUE ero KOJIMUSCTBEHHBIX U KAUYSCTBCHHBIX XapaKTEPUCTUK
Ha KaXIOM H3 3TalloB, B TOM YHCJIE I COACPKATCIIBHOI'O HaIIOJIHCHUS HpOMC)KyTO‘IHOfI aTTeCTalluu
YYALIUXCS.

LUenn

H3yuenue mamemamuxku 6 cmapuieil wiKoie HA 0A3060M ypoGHE HANPAGICHO HA OOCHUMICEHUE
cnedyrouux yeneii:

e ¢opMHupoBaHWEe MNPEICTABJEHHII O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE HAyKH, CpPEACTBE
MO/JICITUPOBAHUS SIBIICHUI U ITPOIECCOB, 00 HJCSIX U METO/IaX MATEMATHKH;

e pa3BUTHE JOTMYESCKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHYECKON KYIBTYPHI,
KPUTUYHOCTH MBIIUICHUS HA YpOBHE, HEOOXOJMMOM Ui OOYYeHWsT B BBICHICH MIKOJE TIO
COOTBETCTBYIOIICH CIIEMATBHOCTH, B OyAyIel MpodecCHOHANBHOM AeSTEILHOCTH;

e OBJIA/ICHUE MATeMATHYECKAMU 3HAHUSIMU U YMEHUSIMU, HCOOXOIUMBIMH B TIOBCEAHECBHOMN JKU3HU, IS
HN3Yy4YCHHSA IIKOJBHBIX €CTCCTBCHHOHAYYHBIX JUCHUIUIMH Ha 6330BOM YPOBHE, I TMOJYUCHUA
o0pa3oBaHus B 00JIACTAX, HE TPEOYIOIIUX YIITyOJICHHOW MaTeMAaTHYEeCKOM MOITOTOBKHY;

e BOCHHTAHHE CPEJICTBAMH MATEMAaTHUKW KyJbTYpPhl JMYHOCTH: OTHOIICHUS K MAaTEMAaTHKE KaK YacTH
0O0IIIeYeIOBEYECKON  KYJIBTYphl: 3HAKOMCTBO C HCTOpPHEW pa3BUTHS MaTeMaTHUKH, 3BOJIIOIUCH
MAaTEMATUYCCKUX Hﬂeﬁ, IIOHUMAaHHWA 3HAYUMOCTH MaTEMAaTUKU JJIA 06HI€CTBCHHOFO mporpecca.

MecTto npeamera B ¢eiepajibHOM 0a3MCHOM y4eOHOM IIaHe

CornacHo (¢enepanbHOMy Oa3ucHOMy y4eOHOMY IUIaHy M 0O0pa30BaTENbHBIX YUPEKACHUH
Poccuiickoit denepaunn Ha M3ydeHHE MAaTEMaTHKH Ha CTYNEHHM CpeAHEro (MojHoro) oOmiero oOpa3oBaHuUs
otBonutcsa 4 4 B Hememio 10 m 11 kmaccax. M3 Hux Ha reomerputo mo 2 daca B Hexemo win 70 gacos B 10
kJacce u 68 yacos B 11 kiacce.

[Iporpamma 10-ro kmacca paszpaborana cormacao BYII 2004 rona, IIporpamma 11 xmacca mo BYII
1998 ropa.

[MpumepHnas nporpamma paccuntana Ha 270 y4eOHbBIX 4acoB (Ha anre0py U reOMETPHIO).
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OBA3ATE/IbHBIH MUHUMYM COJEPKAHUA
OCHOBHbBIX OBPA30OBATEJ/IBHBIX IIPOI'PAMM

I'EOMETPUA

IIpsiMble W MJI0OCKOCTH B mpocTpaHcTBe. OCHOBHBIE TOHATHS CTEPEOMETpUH (TOUKa, MpsMasi,
IJIOCKOCTB, IIPOCTPAHCTBO).

Ilepecekaromuecs, mnapauieNbHbIE MW CKPEIIMBAIONIMECS MpsSMble. YTOJI MEXIy NpSIMBIMA B
npoctpanctBe. [lepneHANKYIApHOCTh TpsMBIX. [lapamiaenbHOCTs YW MEPHEHAUKYISIPHOCTH MHPSIMOM U
IJIOCKOCTH, MPU3HAKU U CBOMCTBa. TeopeMa O Tpex mepneHauKyispax. [lepneHnukyasp U HakiOHHas. YTon
MEXKTy MPSMOH U TTOCKOCTBIO.

ITapaniensHOCTh IIOCKOCTEH, MEPIEHAUKYISIPHOCTh IUIOCKOCTEH, MpU3HAKU U CBOMCTBA. /[[gyepaHHblil
V2071, TUHEUHbLIL Y2071 08V2PAHHO20 Yeila.

PaccTosHHs OT TOYKM 1O IUIOCKOCTH. PaccTosiHME OT mpsiMOM A0 IUIOCKOCTU. PaccTosiHMe Mexnay
napaieabHBIMU IUIOCKOCTSMU. Paccmositue mexcoy cKpeuusarouumucs nPIMulMu.

[TapamnensHOE MpoekTHpoBaHUE. [11014adb OpmMO2OHANILHOU NPOeKYUU MHO20Y20abHUKA. VI300pakeHne
MIPOCTPAHCTBEHHBIX (DUTYD.

MHuororpannuku. Bepmmmuel, peOpa, TrpaHum MHOTOTpaHHUKA. Pazgepmka. Muozoepannvie yenul.
Buinykneie mnozoecpannuxu. Teopema Jiinepa.

[Tpusma, ee ocHOBaHUs, OOKOBBIE peOpa, BEICOTA, OOKOBas MOBEpXHOCTh. [IpsaMast u Hakionnas mpusMa.
[IpaBuneHas npusma. [lapannenenunen. Kyo0.

Ilupamuna, ee ocHOBaHWE, OOKOBBIE pedpa, BHICOTA, OOKOBas MOBEPXHOCTh. 1pEyroyibHAs MUPaMH[A.
[IpaBunbHas nupamuaa. Yceuennas nupamuoa.

Cummerpun B KybOe, B mapajuienenunene, 6 npuzme u nupamude. I[lowamue o cummempuu 8
npocmpancmee (YeHmpansbHas, ocesas, 3epKaivhas). llpumepsl cummempuii 8 OKpyicarouem mupe.

Ceuenus Ky0a, IpU3MBI, TUPAMUJIBL.

[Mpeacraienue o0 MPaBUIBHBIX MHOTOTPAHHHUKAX (TETPadaAp, KyO, OKTasp, HOIEKadAp U HKOCAdP).

Tesa n moBepxHocTn BpameHust. L{mmaap u xonyc. Yceuennwiti konyc. OcHOBaHUE, BBICOTa, OOKOBast
MOBEPXHOCTh, 00pasyrolnas, pasBeptka. Ocegvie ceyenus u ceyenus napaiieibble 0CHOBAHUIO.
[ap u chepa, ux cedeHus:, KacamenbHas NIOCKOCHb K cepe.

O0bembl Tell M IJIOLIAAUM HMX NOBepPxXHocTeil. [lowamue 06 obveme mena. OmHouienue 00beM0O8
nooooHbIX meil.

®dopmynsl 00bemMa Kyba, MPSMOYTOJILHOTO Mapaljieienunena, Mpu3Mbl, TWiHHapa. DopMmynbl 00beMa
nupamMuasl U KoHyca. DopMyIbl TUIOMIAAN TTOBEPXHOCTEH IMWinHApa U KoHyca. @opmynsl o0bema mmapa u
TIOMIAaN Cephl.

Koopannatsl u BekTOpbl. J[eKapTOBBI KOOPAMHATHI B NpocTpaHcTBe. Dopmyia pacCTOSHHUS MEXKIY
IBYMS TOUKaMU. YpaBHEHU cepsl u niockocmu. Popmyna paccmosnus om mouku 00 HA0CKOCHU.

BexTtopsl. Mogaysns BekTopa. PaBeHcTBo BekTOopoB. CliojkeHHE BEKTOPOB M YMHOXEHHE BEKTOpa Ha
yucio. Yrou Mexny Bekropamu. Koopaunarel Bekropa. CkanspHoe mpousBesieHre BeKTopoB. KosnnneapHbie
BEKTOpHI. Pa3noxeHne BeKTopa o ABYM HEKOJUIMHEeapHbIM BekropaMm. KoMruianapHble BeKTOphl. Pasnoxenune
0 TPEM HEKOMITJIAaHAPHBIM BEKTOPaM.
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KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

YpokoB ceomempuu
(mpenmer)
Knaccer: 10 xnacc
[InaHUpOBaHKE COCTABIEHO HA OCHOBE npozpamma 0Jisi 00ueodpa308amelbHbLX YUPeHCOeHUL:
Mamemamuxa. 5-11 kn./ Cocm. I"M.Ky3uneyosa, H.I" Munowx. — M.: JIpoga, 2004,
pekomendosannas Jlenapmamenmom 00paz08amenbHulX NPOSPAMM U CMAHOAPMO8 00uLe2o
oopaszosanusi MO PD
Vue6nuk  I'eomerpmsi, 10-11 : Yue6. ans obmeobpaszosar. yupexaenuii / JI. C. AranacsH, B. ®@. byrty30B,
C. b. Kagommes u ap. — 11-e m3a. — M. : [Ipocsemenne, 2002. — 206 c. :

Menn:
- ®opmupoBaTh YMEHHE BBIMIOJIHATH AOMOJIHUTEIbHbBIE IOCTPOCHUS, CEUEHUS, BHIOMPATh
METO/I PEUICHUS, POAHATU3UPOBATH YCIOBUE 3a/1a4H;
- Hayuuts BnazeTb HOBBIMH MOHATHIMHU, IEPEBOUTH AHATUTUYECKYIO 3aBUCUMOCTD B
HarsIHy0 Gopmy U 00paTHO;

3agaun:

- YMerb pemiaTh 3a7a4d Ha MOCTPOSHUE CEYCHH, HAaXOXKACHHUE yriia MeXAY IpsIMON U
IJIOCKOCThIO;

- BbINONHATH CI0KEHUE U BHIUMTAHUE BEKTOPOB B IPOCTPAHCTBE;

- HaXOIlI/ITB Iiomaan HOBerHOCTI/I MHOFOFpaHHI/IKOB;

- M3y4nTh OCHOBHBIC CBOMCTBA INIOCKOCTH;

- PaccMoTpeTs B3aMMHOE PacoyIOKEHUE ABYX IPSIMBIX, IPAMOM U INIOCKOCTH;

- M3yunTh mapauienbHOCTh MPSIMBIX U TIOCKOCTEH, MTapaJUIeIbHOCTh IIOCKOCTEH,
MIEPIEHIUKYISIPHOCTD IIPSMBIX U IIJIOCKOCTEM;

Jlure- Ipume-
HaszBanue pary- OcHoBHBIE YaHus,
n/n Cpoku Heau 1 3ax0a4u 00yyeHUst
TeMBbI ypOKa pa u3 MOHSATHS, TEPMHUHBI AUATHO-
YMK CTHKA
| moayroaue (32 yaca)
Bseoenue (axcuomol cmepeomempuu u ux ciedcmeus) (4uaca)

1| Ilpenmer ml | 2 IInockocme, M3yunth OCHOBHBIE aKCHOMBI

CTepEeOMETPHH. 2 akcuoma IUIOCKOCTH

AKCHOMBI

CTepEOMETPHH.
2| Hexoropsle n3 |2 YMeHue 10Ka3bIBaTh HEKOTOPBIE

CIEeJCTBUS U3 CJICAICTBUS U3 aKCHOM

AKCHOM
3| Pemenue 3amau ml | 3,5 BripaboTaTh HaBBIKY TIPUMEHEHUS Camocmosn
- | Ha mpumeneHune | -3 AKCHOM CTEPEOMETPHH U UX CICICTBUA | menbHas
5| akcuom TIPH PENICHUN 33124 paooma

CTepEeOMETPHH H

HUX CJIEACTBUH

I'nasa \. Ilapannensnocmo npamsix u naockocmeit (14 uacos)
§1. Hapannenvnocmo npsamuvix, nPAMOU U naockocmu (3uaca)

6| IapamnenbHbie n4 |2 Ckpewusarowuecs W3yanTh B3aMHOE PacIIOIOKEHHE

TIPSIMBIC B 5 npamovle JIBYX NPSIMBIX B IPOCTpaHCTBE. Brectn




HPOCTPAHCTBE. MOHSATHE NMApAJUIEIBHBIX U
[MapannensHOCTD CKPEIINBAIONIUXCS NPSIMBIX
TpeX HPSIMBIX.
7| IMapamnensHocTh | M6 | 2 Iapanneavnocmo W3y4nTh BO3MOKHBIE CITyyan
psIMOX U npAMOU U B3aMMHOI'0 PACIIONIOKEHUS IPSMOM U
TUIOCKOCTH. HIOCKOCMU IUIOCKOCTH B IPOCTPAHCTBE
8| Pemrenne 3amau nd | 34 BripaboTaTh HABBIKM pemIeHHUs 3a/1a9
-| Ha -6 Ha MapauIeNbHOCTh NPSMOH 1
1| mapannensHOCTD IUIOCKOCTH
0| mpsmoii u
TUIOCKOCTH
$2. Bzaumnoe pacnonoscenue npsimulx 8 npocmpancmee. Yeon meocoy 0gyms npsmvimu (3uaca)
1| CkpemuBatomue | m.7 | 2 W3y4nuTh MpHU3HAK CKPENMBAIOIINXCS
1| cs npsimble. NPSMBIX ¥ TEOPEMY O MPOBEICHUN
4yepe3 OJIHY U3 CKPEIINBAIOIIIXCS
NPSMBIX TIOCKOCTH, TapajlieIbHOM
JpYro npsiMOX U IPUMEHSATh UX Ha
NPaKTHKE
1| Yruei ¢ n8 |2 W3yuuth Teopemy 00 yriax ¢
2| coHampaBieHHBl | , 9 COHAIPABICHHBIMHA CTOPOHAMH H
MH CTOPOHAMH. MPUMEHSATD €€ P PELICHUH 3a1ad
Yron mexay
IPSIMBIMH
1| Pemenne 3amau md | 2,3 [ToBTOPUTH TEOPHUIO, TOATOTOBUTH Tecm
3| mo Teme -9 yYaImmxcst K KOHTPOJIBHOH padoTe.
, | «[lapannensHoc
Tb IIPSIMOU U
1| mnockocTu»
4
1| Konmponsuas 1,2 KonTponb 3HaHMil ydanmxcs
5| paboma Nl na
TeMy
«ITapannenbHoC
Tb IPSIMOU U
TUIOCKOCTH
$3. llapannenonocms nrockocmeii (2 waca)
1| Aramms ml |25 BBecTu nonaTue napauieabHbIX fomawmnasn
6| KOHTpONBHOM 0,1 IJIOCKOCTEH, YMETh 1I0Ka3bIBaTh KOHMPOJIbH
, | paboTHL. 1 MPU3HAK MapauIeIbEHOCTH ABYX as paboma
1| MapamnenbHble IUIOCKOCTEH, TEOpEMY CYIIECTBOBAHMS
7| MIOCKOCTH. W €JIMHCTBEHHOCTH IUIOCKOCTH,
IIpusnax napajiesIbHOM JaHHOUM U MpoXo e
napauieIbHOCTH 4yepe3 JaHHYI0 TOYKY IPOCTPAHCTBA,
JBYX M3y4YHUTh CBOWCTBA MapauIesIbHBIX
IUIOCKOCTEM. IJI0CKOCTEN
CgoiicTBa
HapaJuieJIbHBIX
TJIOCKOCTEH.
$4. Tempasdp u napannenenuned (6 uacos)
1| Terpasap. ml |23 Tempasop, Bsectu nonsarue tetpasipa, Tecm
8| Mapamnenenume | 2,1 napanneienuneo mapaieNienuIe/a, pACCMOTPETh
, | n. CBoiicTBa 3 CBO¥icTBa pedep, TpaHel, TnaroHaien
1| rpaneii n napaJulesIeuIe/sa.
9| nuaroHaneii
napasuiesieIuIe |
a.
2| 3aymaum Ha nl | 2,34 Ceuenue ChopmupoBaTh HaBBIK PELICHHS
0| mocrpoenue 4 MPOCTEHIINX 3a/1a4 Ha IOCTPOSHHE
, | ceuenui. CEYEeHUH TeTpasapa u
2 napajuiesenumneaa
1
2| 3auem mornase | ml |5 [ToBTOPHTH M 0OOOIINTH 3HAHMS
201 -14 yYaImxcs
«[TapannensHoc
Thb NPSIMBIX 1




IIOCKOCTEM»
2| Pewenue 3anau n.l | 3,4 BripaboTaTh HABBIKM PEIICHHUS 3a1a9
3| mo Teme 0-
«[lapamrensroc | 14
Tb IUIOCKOCTEH,
TeTpasap,
TapaJuIeeuIes
»
2| Koumponvnas KonTtpons 3HaHul ydamuxcs
4| paboma No2
«IIapannensHoc
Th IJIOCKOCTEN»
T'nasa |\, Ilepnenouxynapuocme npameix u naockocmeii (18 uacos)
§1. Hepnenouxynsiprocms npsamoil u niockocmu (4duaca)
2| Mepnenaukynsip | m.1 | 2 Jlokasats emMmy o
5| HbIe mpsIMbIC B 5- MIEPIICHANKYIAPHOCTH IBYX
MIPOCTPAHCTBE. 16 MapaJuIeIbHBIX TPSIMBIX K TPEThEH
[TapannenbHble npsmMoil. J[aTe onpezeneHue npsamon,
TIpsIMBIE, MIEPHEHANKYIISIPHON K IIIOCKOCTH.
MIEPIECHANKYIISP
HBIE K
TUIOCKOCTH.
2| Ilpuznax nl |2 Jlokasate npu3HaK
6| mepnengukymnsp | 7 HEPIEHANKYISIPHOCTH MPSIMOH
HOCTH TIPSIMOit 1 IUIOCKOCTH U YMETh IIPUMEHSTH €T0
TUIOCKOCTH IPU PEeLICHUH 33134
2| Teopema o nl |2 Jloxazatb TeOpeMBbI CYIIECTBOBAHUS U
7| TpsAMOH, 8 €IVHCTBEHHOCTH IIPSIMOM,
NEePHEeHANKYJIISIP HEPIEeHANKYISIPHOM K TNIOCKOCTH
HOH K
TUIOCKOCTH
2| Pemenwe 3amauy | m.1 | 5,6 CdopmupoBaTh HaBBIK IPIMEHEHUS Tecm
8| Ha 5- N3yYECHHBIX TEOPEM K PEIICHHMIO 3a/1a4
- | mepnermukynsap | 18
3| HOCTPH HPAMOIi 1
0| miockocTH
$2. Ilepnenouxynap u HakiouHwle. Y201 mexncoy npamou u niocKkocmoio (S4acog)
3| Paccrosiaue ot nl |2 Haxnounnas, BBecTy noHATHE PACCTOSIHUS OT TOUKU
1| Touku no 9- npoexyust JI0 TJIOCKOCTH, MEPIEHIUKYIISpa K
IJIOCKOCTH. 20 HAKJIOHHOU IIOCKOCTH M3 TOYKH, HAKIIOHHOMH,
Teopema o Tpex NPOBEICHHO U3 TOYKH K IJIIOCKOCTH,
NEePHEeHANKYJIISIP OCHOBaHMSI HAKJIOHHOM, POEKIUN
ax HaKJIOHHOH. PaccMOTpETh CBA3b MEXKITY
HaKJIOHHOH, €€ MpOoeKLUHen u
MepHeHANKYIIIpoM. JlokazaTs Teopemy
0 TpeX NEepIeHINKYIIPaX
3| Yrom mexmy n2 | 34 Ilpamoyeonvhas Bectu nousiTue npsiMoyroiabHOU
2| mpsMoii u 1 npoexyus ghucypol mpoekiun Gurypsl. Jlate onpenencHue
IUIOCKOCTBIO. yIJ1a MEXY IPSIMOH U TNIOCKOCTBIO
Il moxyronue (36 yacoB)
3| Pemenwe 3amau | m.1 | 2,5 CdopmupoBaTh HaBBIK IPUMEHEHUS Tecm
3| Ha mpumenenune | 9- M3Y4EeHHOTO MaTepraia K PEeHIeHNI0
- | Teopemsi 0 Tpex | 21 3amadq
3| meprieHaMKyIsp
5| ax, Ha yromu
MEXAY IpAMOK
1 MJIOCKOCTBIO
3| Jlabopamopno- 1 CdopmupoBaTh KOHCTPYKTUBHBIH
6| npakmuueckasn HaBBIK HAaXOXKACHHS yrila MEXIY
paboma MPSIMOM U TUIOCKOCTBIO; PACCTOSIHUS OT

TOUKH 110 npsiMoil. Hayuuts
00O0CHOBBIBATh MIIM ONIPOBEPTAThH
BBIIBUT'a€MbI€ IIPEATIONIOKEHUSI

$3. J[eyepannviii yeon. Ilepnenouxynsprocmo niockocmel (8 uacos)




3| JIByrpaHHbIi n2 |2 BaecTu onpenenenue AByrpaHHOTO Camocmosn
7| yroxn. IIpusHak 2- yria, U3y4uTh CBOWCTBA IBYTPAHHOTO menvhasn
, | mepnenaukynsp | 23 yriaa paboma
3| HOCTH OBYX
8| mmockocTei.
3| Ipssmoyrompusr | .2 | 3 BBectu moHATHE IPSMOYTOIHFHOTO
9 i 4 mapajuieNienuIea, J0Ka3aTh CBOHCTBa
, | mapamnenenunen JUaroHaJIeH IPSMOYTOIEHOTO
4 mapasieenueaa
0
4| Pemenne 3agay | n.2 | 5,6 CdhopmupoBaTh HaBBIK PEIICHHS 3a/1a4
1| mo teme 2- 10 U3yYEHHOU TeMe
«/IByrpaHHBbIi 24
yrod.
Ilepnennukymnsp
HOCTb
TUIOCKOCTEN»
4| 3ayem o rmase | m.1 | 1,2 3akpenuTs ¥ 0600UTUTH TOTYICHHBIE
211 5- 3HaHMSA
«[lepengukyns | 24
PHOCTB TIPSIMBIX
Y TUIOCKOCTEW»
4| TTogroroBka K ml | 2,6 [MonroToBUTH yHammxcs K
3| KOHTPONBHOM 5- KOHTPOJBHOI paboTte
pabote 24
4| Konmponvnasn 1,2 KonTponb 3HaHMii ydanmxcs
4| paboma Ne3
«IIepnennukyis
PHOCTB MPSIMBIX
U IUIOCKOCTEW»
I'nasa |1l. Muozozpannuku (17 uacos)
§1. Honusmue mnozoepannuxa. llpusma (7 uacos)
4| TToustue n2 |34 MHnozozpannuk, BBecTu noHsTHE MHOTOTPaHHUKA, Tecm,
5| MHOTOTpaHHUKa. | 5- npusma, MPU3MBI U UX 3JIEMEHTOB. PaccMoTpeTs | dokiad
- | Ipuzma, 31 2ceomempuyeckoe BUBI TIPU3M, BBECTH ITOHITHE «[eomerpuu
4| mromanp mejno, meopema TUTOIIAAN TIOBEPXHOCTH TIPH3MBI €CKOe TeJIO»,
8| moBepxHOCTH Diinepa, «buorpadus
npu3Ma NPOCMPAHCINBEHHAS Diinepay,
meopema [ugpazopa «buorpadus
[Mudaropar
$2. Hupamuoa 75 yacos)
4| Tlupamuna. n3 | 34 Tupamuoa BBecTu moHsTHE MUPAMULIBI, Mamemamu
9| IlpaBwibHas 2- MIPaBWJILHON MUpaMU/Ibl, yCEUEHHON yeckui
- | nupamuna. 34 MUPaMU/Ibl, TUIOIIAAN TTOBEPXHOCTH OuKmanm
5| YceueHnnas MUPaMHJIBI
2| nupamuja.
ITmomans
MTOBEPXHOCTH
TTUPAMHUJIBI
$3. llpasunvuvie mHocoepanuuxu (2 yaca)
5| Cummerpust B n3 |34 Tempasop, BBectu nonsATHe NpaBUILHOIO Ilpoexmnasn
3| mpocrtpaHcTBe. 5- 0KMa’op, MHOTIOIpaHHHKA paboma
- | IonsiTue 37 000exasdp, «MHororpa
5| mpaBmiIEHOTO uKocasop HHUKI»
5| MHOTOTpaHHHKA,
IJIEMEHTBI
CHMMETPHU
NpaBHIbHBIX
MHOTOTPaHHUKO
B
5| Koumponvnas n2 | 1,2 KonTtpons 3HaHul ydamuxcs
6| paboma Ned 5-
«MHororpanauk | 37

n»




I'nasa \\. Bekmoput ¢ npocmpancmee 11 uacos)
$1. llonamue sexmopa 6 npocmpancmae (1 uac)

5| IonsTHe 3|12 gexmop BBectu nonstue BeKTOpa B
7| BeKxTOpA. 8- MIPOCTPAHCTBE

PaBenctBo 39

BEKTOPOB.

$2. Croogicenue u epruumanue 6eKmopos. Ymnooicenue eexmopa na uucio (6 4acog)

5| Cnoxenne n m4d | 2,3 CchopmupoBaTh HaBBIK JeHCTBUI HaL
8| BeUHTaAHUE 0- BEKTOpaMH B IIPOCTPAHCTBE
, | BEKTOpOB. 42
5| Cymma
9| HECKONBKHX

BEKTOPOB.

YMHO)KEHHE

BEKTOpa Ha

YHCIIO

§3. Komnnanapnuie gexkmopul (3 uaca)

6| Kommianapueie | m4 | 2 Komnnanapuwie BBecTu nmoHsTHE KOMITJIAHAPHBIX
0| BEKTOPEHI. 3- 8eKMopbl BEKTOPOB, TIPABUJIO CIIOXKECHHS IS TPEX
, | Hpasumo 45 HEKOMITJIAHAPHBIX BEKTOPOB, T0Ka3aTh
6| mapamrenenumen TEOpeMy O pa3JIOKECHHH JIF0O0TO
1| a. Pa3noxxenue BEKTOpA 110 TPeM HEKOMITJIaHAPHBIM

BEKTOpa I10 TpeM BEKTOpaM

HEKOMITJIAaHAPHBI

M BEKTOpaM
6| Pemenue 3amau | n.3 | 2,6 CdopmupoBaTh HaBBIK pELICHHS 3a/1a4
2| mo Teme 8- 10 TAHHOW TeMe

«Bexropsl B 45

MIPOCTPAHCTBE»
6| Koumponvnas n3 |25 KonTtpoms 3HaHu# ydamuxcs
3| paboma Ne5 8-

«Bexrtops! B 45

TIPOCTPAHCTBE»
6| Urtorosoe n.l | 2,34 [oBTOpPUTH M 0OOOIINTH KYpC Ilpoexkmnas
4| moBTOpEHHE -45 | 5,6 reometpu 3a 10 kiacc paboma
- | xypca «BexTops! B
7| reomerpuu 10 MIPOCTPAHCT
0| xmacca Be»

BBenieHne (akCHOMBI CTEPEOMETPUU U UX CIEACTBUS) — 4 daca
[TapaiuienbHOCTH MPSAMBIX U TIIIOCKOCTEN — 14 yacoB
[lepneHUKyYIIPHOCTD MPSAMBIX U INIOCKOCTEHN — 18 yacoB
Muororpanauku — 17 gacos

Bexkrtopsl B mpocTpancTBe — 11 yacos

[ToBTOpEHME 6 YacoB




Kaneﬂuapﬂo-TeMaaneCKoe IIAaHUPOBaHUE

VpokoB 2eomempuu
(mpenmer)
Kiaccsr: 11 xnacc
[InaHUpOBaHKE COCTABIEHO HA OCHOBE npozpamma 0 00ueobpaz’08amenbHblX YUPeHcOeHU:

Mamemamuxa. 5-11 kn./ Cocm. I".M.Kysneyosa, H.I".Munoiwk. — M.: Ipogha, 2004,

peKomendosanuas Jlenapmamenmom 00pa308amenbHbix NPOSPAMM U CMAHOAPMOos 0oue2o

oopazosanusi MO PD

Vuebnuk _ ['eomerpusi, 10-11 : Yue6. qyisa obmeoOpaszosar. yupexnenuii / JI. C. Aranacsa, B. @. Byrty3os,
C. b. Kagomies u ap. — 11-e u3n. — M. : [Ipocsemenne, 2002. — 206 c. : un

No HanmenoBanue TeMbl Kon-Bo [Hara IIpumeuanue
o\ 4acoB

1 MeTtoa KOOpAUHAT B IPocTpaHcTBe. /IBM:KeHns 18
1.1 | KoopamHathl TOUYKHM U KOOPIWHATH BEKTOpA 2
1.2 | Ipocreitmue 3agaun B KOOpAMHATAX 2
1.3 | CxamspHoe npon3BezieHHe BEKTOPOB 3
1.4 | Pemenue 3amau 4
1.5 | dswxeHus 2
1.6 | Pemenue 3amau 3
1.7 | IloBTOpUTENHEHO-0000IAIONINIT YPOK 1
1.8 | Koumponvnas paboma Ne 1 no meme «Memoo 1

KOOPOUHAM 8 RPOCHPAHCHIEE)

2 Huausap, Konyc, map 20
2.1 | UHunusap 2
2.2 | Pemenne 3amau 2
2.3 | Konyc. YceueHHbIH KOHYC 4
2.4 | Pemenue 3agau 3
2.5 | Cohepa 3
2.6 Pemenue 3amay 4
2.7 | lloBToputensHO-0000IIAOIINN YPOK 1
2.8 | Konmponvnas paboma Ne 2 no meme 1

«lununop, konyc, wap»

3 O0Bembl Tea 19
3.1 | O0beM NpsAMOYTOJILHOTO MapajulesIenunenaa 1
3.2 | O0beM npsMOi NPU3MBI M IIIMHIPA 1
3.3 Pemenue 3amau 3
3.4 | O6beM HaKJIIOHHOW NPU3MBI, IUPAMUJIBI, KOHYCA. 2
3.5 | Pemenne 3a1au 4
3.6 | O6bem mapa u mwiomaab chepsl 2
3.7 | Pemenue 3anau 4
3.8 [ToBTOpHUTENTHEHO-0000MIAOIINN YPOK 1
3.9 | Koumponsuas paboma Ne 3 no meme «Oovembl 1

meny

4 O0o061alo1Iee MOBTOPEHHE 11
41 Pemenue 3amau 10




4.2 | Hmozoeas konmpoavHas padoma 1
Hroro yacos 68
OCHOBHOE COIEPXAHUE
TEOMETPUSA
(100 gac)

IIpsMbie 1 MJI0CKOCTH B MpocTpaHcTBe. OCHOBHBIC MOHATHS CTEPEOMETPUH (TOUKA, TpsAMasi,
IJIOCKOCTB, MTPOCTPAHCTBO).

Ilepecekaromuecs, mapauienbHble U CKPELIUBAIOIIUECS IPSIMbIE. YTOJI MEXY NPSIMBIMU B
npoctpancTie. [lepneHaukyIsIpHOCT IpsIMBIX. [lapamienbHOCTh U MePIEeHANKYISIPHOCTh IPSIMOU U
IJIOCKOCTH, MPU3HAKU U CBOMCTBA. TeopeMa o Tpex NnepneHauKyiapax. [leprneHukyidap u HakIoHHas. YToJ
MEXKIY NPSAMOM U IIIOCKOCTBIO.

[TapamiensHOCTh TIOCKOCTEH, MEPIEeHNKYIIPHOCTD INIOCKOCTE!, PU3HAKKU U CBOUCTBA. /[gyepanHublil
Veon, TUHelHblll V2Ol 08Y2PAHHO20 Veld.

PaccTosHus OT TOUKH A0 IIOCKOCTU. PaccTosiHuE OT mpsiIMOH 0 MII0CKOCTH. PaccTrosiHue Mexny
MapauIeTbHBIMU TIOCKOCTAMU. PaccmosiHue Mexcoy CKpeuusanuumMucs npamolmu.

[MapannensHOE MPOEKTHPOBaHUE. [110Wadb OpMOLOHATLHOU NPoeKyUuU MHO20Y20 bHUKA. VI300pakeHue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHuororpanHuku. Bepumnel, pedpa, rpanu MHOTOrpaHHuKa. Pazeepmka. Muozozpanivie yenoi.
Buinyknvie mnozoepannuxu. Teopema Jiinepa.

[Tpusma, ee ocHOBaHMsI, 0OKOBEIE pedpa, BEICOTa, OOKOBasi MIOBEPXHOCTh. [IpsiMast u HaxkrouHas npusma.
[IpasunsHas npusma. [lapamnenenunen. Kyo.

IMupamuna, ee ocHOBaHKE, OOKOBBIC peOpa, BBICOTA, OOKOBasi IOBEPXHOCTh. TpeyrojbHas MUpaMHIa.
[MpaBunbHas nupamMuaa. Yceuennas nupamuoaq.

Cummerpuu B KyOe, B mapajuleenunene, 6 npusme u nupamuoe. Ilonamue o cummempuu 6
npocmpancmee (YeHmpanvHas, ocesds, sepkanvhas). llpumepvl cummempuii 8 oKpyscaiousem mupe.

Ceuenus ky6a, MIpU3MBbI, THPAMUJIBI.

[Mpencraienue o MPaBUIBHBIX MHOTOIPAaHHHUKAX (TETPadaAp, KyO, OKTadIp, TOIEKadIp U HKOCASP).

Tesia u moBepxHocTH Bpamenus. L{wmaap u xonyc. Ycevennwiii konyc. OcHOBaHHE, BBICOTA, OOKOBAS
IIOBEPXHOCTb, 00pasyrolas, pa3sBeprka. Ocegvie ceuenus u cevenus napaiiebHble OCHOSAHUIO.

[lap u chepa, ux cedeHus, KacameabHas NIOCKOCMb K cepe.

O0beMbl TeJ M IJIOIIATH UX MOBEPXHOCTEH. [lonsamue 06 obveme mena. OmuouteHue 00vemos
noo0obHbIX mei.

®dopmynsl 00beMa KyOa, TPSIMOYTOJBLHOTO MapajuiesenuIea, IPU3Mbl, WIHHIpa. DopMyIibl 00beMa
MUpaMuIbl U KoHyca. DOpMyITBI TUTOMAAH TOBEPXHOCTEN NMIHHPA U KOHyca. Dopmynsr 00bemMa mapa u
TUTOMIAIN CQEepHI.

KoopaunaTts! 1 BeKTOpHI. [lekapTOBBI KOOPAWHATHI B IpocTpaHCTBe. DPOpMya pacCTOSHHUS MEXAY
JBYMsI TOUKaMH. Y paBHEHUs chepsl u niockocmu. Popmyna paccmosnus om mouku 00 niocKocmu.
BexTopsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. Cll0’KEHHE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha
yKcio. Yron mexay Bekropamu. Koopnunatel Bekropa. CkanspHOe [IpOU3BEIEHUE BEKTOPOB.
KonnuHeapHbie BEKTOPBL.
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COJAEPKAHUE TEM YYEBHOI'O KYPCA
10 xaacce (2 4 B Hexearo, Bcero 70 1)
1. BBenenue (akcuoMsbl cTepeoMeTpuu U ux ciaeacrsus). (5 4).

IIpencraBinenue paszpena reoMeTpuu — crepeoMerpu. OCHOBHBIE IOHATUS CTEPEOMETPHH.
AKCHOMBI CTEPEOMETPUHU U MX CIEICTBHUS. MHOTOTpaHHUKHU: KyO, MapauieNenuIe], IpsMOyTOJIbHBINA
napajulelIenunesn, Ipu3Ma, npsaMas Ipu3Ma, IpaBuiIbHas IpU3Ma, MUPAMH/A, TPaBUIIbHAS TUPAMUJA.
MonenrpoBaHue MHOTOIPaHHUKOB U3 Pa3BEPTOK U C IIOMOILbIO T€OMETPUUECKOI0 KOHCTPYKTOPA.

Heasn: oznakomume yuyawuxcs ¢ OCHOBHbLIMU CEOUCMBAMU U CHOCOOAMU 3A0AHUSL NIOCKOCTU
Ha 6ase epynn aKcuom cmepeomempuu u ux cie0Ccmeuil.

OcHoOBHas 1€ J1b— chopMUpOBaTh NPEACTABICHUS YUALUIUXCS 00 OCHOBHBIX MOHATHSX U
aKCUOMax CTEpPEOMETPUH, IO3HAKOMHUTb C OCHOBHBIMU IIPOCTPAHCTBEHHBIMH (QUIYypaMU U
MOJIETTMPOBAaHUEM MHOIOIPAaHHUKOB.

Oco0eHHOCTBIO yueOHUKA SBISIETCS] paHHEE BBEJICHHE OCHOBHBIX ITPOCTPAHCTBEHHBIX (UTYP, B
TOM 4YHCJ€, MHOIOIpaHHMKOB. /JlaloTCS  HECKOJBKO CIOCOOOB  HM3TOTOBJICHUS — MOjEieH
MHOTOTPAaHHUKOB M3  pa3BepTOK M  TI'EOMETPUYECKOT0  KOHCTpYKTOpa. MojenupoBaHue
MHOI'OIPAaHHUKOB CIIY’)KUT BaXHBIM (DaKTOPOM Ppa3BUTUS MPOCTPAHCTBEHHBIX MPEICTABICHUN
ydalmxcs.

2. [NapanyieJibHOCTH NPSAMBIX U II0CKoOcTel. (19 u).

Ilepecekaromumecs, napauleIbHble M CKPELIMBAIOIIUECS IPSAMBIE B IIPOCTPAHCTBE.
Knaccudukanuss B3aMMHOTO  pacmoJOXKEHHsS JIBYX TMPSAMBIX B NpocTpaHcTBe. [Ipm3Hak
CKpPEILMBAOIIMXCSA  NpsAMBIX. [lapamnensHOCTs NpAMOM M IJIOCKOCTH B IIPOCTPAHCTBE.
Krnaccugukaiys B3auMHOTO pacrioyoKeHust MpsMoi U MmiiockocTy. [Ipu3Hak napajiienbHOCTH NPSMO
u mockocTH. ITapannensHocTh AByX miiockoctei. Kiaccudukanms B3aMMHOTO pacIioyioKeHHs! IBYX
wiockocteil. [lpu3Hak napamienbHOCTH ABYX IUTockocTel. [Ipru3Haku mapamienbHOCTH ABYX NMPSMBIX
B IIPOCTPAHCTBE.

Hean: oams yuawumes cucmemamuyeckue 3HaHUs 0 NAPALIETbHOCU NPAMbBIX U NIOCKOCMEl
6 npocmpancmee.

OcHOBHAaAasg 1€ b — cPOPMUPOBATh MPEACTABICHUS YYALUXCS O MOHSITUU
MapaJUIEIbBHOCTY W O B3aMMHOM DACIOJIOKEHMHM MPSIMBIX M IIJIOCKOCTEM B IPOCTPAHCTBE,
CUCTEMAaTUYECKH M3YyUHUTh CBOICTBA MapaJJICNIbHBIX MPSAMBIX M IUIOCKOCTEH, IO3HAKOMHUTH C
MOHATUSIMM BEKTOpa, MapajUIeIbHOTO IIEPEHOCa, IMApAJUIENbHOIO IPOEKTUPOBAHMS W HAY4YUTb
n300paxkaTh MPOCTPAHCTBEHHbIE (PUTYPHI HA MJIOCKOCTH B MapaUIeIbHON MPOEKIINH.

B nanHoii Teme 0000mIaioTCs M3BECTHBIE M3 IUIAHUMETPHM CBEJCHHUS O MapaUleIbHBIX
NpsIMBIX. BOJBIIYI0O MOMOIB NMPU WUIIOCTPAlMM CBOWCTB IMapajIeIbHOCTH M MpPU PEIICHUHU 3a]ad
MOTYT OKa3aTh MOJEJIN MHOTOTPAHHUKOB.

31ech K€ ydalluecss 3HAKOMSTCS C METOJIOM H300pa)KeHUs MPOCTPAaHCTBEHHBIX (Uryp,
OCHOBAHHOM Ha MapaJuIeIbHOM MPOEKTUPOBAHUH, MOJyYarOT HEOOXOAMMBIE MPAKTUUYECKHUE HABBIKU
0 M300paXKeHUI0 MPOCTPAHCTBEHHBIX (pUryp Ha miaockocTu. s yriayOJeHHOro M3y4eHHs MOTYT
CIIY>)KUTb 33]1a4¥ Ha IOCTPOECHUE CEYEHNI MHOTOTPaHHUKOB IJIOCKOCTBIO.

3. llepneHIUKYIAPHOCTH MPSAMBIX U TJI0CKOCTei. (20 u).

Yron  Mexay  nOpAMBIMM B NpOCTpaHCTBE.  llepneHAMKYyIsSpHOCTP  IpPSIMBIX.
[lepneHMKyISPHOCTD NPSAMON U IIOCKOCTH. [IpU3HaK NMepneHIuKyIspHOCTH NPSIMOM M IUIOCKOCTH.
OproroHanbHoe NpoeKkTUpoBaHUE. llepneHAMKYISIp W HaAKIOHHAsA. YTOJl MEXIy MpsAMOM U
IJIOCKOCTBIO. JIByrpaHHbIl yroia. JIMHEWHBIM yron naByrpaHHoro  yria. IlepneHaukymnsipHOCTb
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mockoctel. [lpu3Hak NEepNeHIUKYISIPHOCTH — JIBYX IUIOCKOCTeH. PaccrosHue MexIy TOYKamu,
MPSIMBIMU U TUIOCKOCTSIMH.

Heab: oamv yuawumcs cucmemamuyeckue 3HAHUSL O NEPNEHOUKYIAPHOCMU NPIMbIX U
NI0CKOCMeEl 8 NPOCMPAHCIEe; 86eCU NOHAMUE Y2108 MENCOY NPAMBIMU U NIOCKOCMAMU.

OcHoBHasa 1meab — choOpMUPOBATH MPEACTABICHUS YUYAUIUXCA O MOHSATHIX
NEPIEHIUKYJIIPHOCTU MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE, CUCTEMATHUUYECKU M3YUUTh CBOMCTBA
NEePHEHAUKYISIPHBIX  MPSMBIX M IJIOCKOCTEM, IO3HAKOMUTh C IOHATUEM ILEHTPAIBHOIO
MPOSKTUPOBAHUS U HAYYUTHh M300paKaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH B LIEHTPATLHOM
MIPOEKIUU.

B nannoli Teme 00001Ia0TCA M3BECTHBIE M3 IJIAHUMETPUH CBEICHUS O MEPIIECHAMUKYISPHBIX
npsMbIX. boaplrylo moMoIIb MpU WIUIFOCTPALMHM CBOMCTB NEPIEHAMKYJIIPHOCTH U IPHU pPELICHUU
3a/1a4 MOT'YT OKa3aTh MOJEJIM MHOTOTPaHHUKOB.

B kauecTBe MONMOJHUTENBHOIO MaTepuaia ydaliuecs 3HAaKOMSTCS C METOJIOM H300pakeHus
NPOCTPAHCTBEHHBIX (DUTYp, OCHOBAHHOM Ha IIEHTPAJHHOM NPOEKTUpPOBaHMH. OHHM Y3HAIOT, YTO
LEHTPAIbHOE IPOEKTUPOBAHUE HCIOJIB3YETCS HE TOJbKO B TE€OMETPUM, HO U B IKUBOIIUCH,
dororpaduu U T.OA., 9TO BOCHPHUATHE YEIOBEKOM OKPYXKAIOIIUX MPEAMETOB MOCPEICTBOM 3PEHUS
OCYIIECTBIISIETCS M0 3aKOHaM LIEHTPAJILHOTO MPOEKTUPOBAHUA. Y4Yallluecs MOIY4aroT HEOOXOAUMBbIe
IPAKTUYECKHE HAaBBIKM MO M300paKEHHUIO IMPOCTPAHCTBEHHBIX (UIyp Ha IJIOCKOCTH B LIEHTPAJIbHOU
MPOEKIUU.

4. Muororpanuuku (12 4).

MHororpansble  yribl. BbInykiable MHOTOTpaHHUKM W WX cBoicTBa. [IpaBuiibHbIE
MHOTOTPaHHUKH.

Heab: chopmuposams y yuawuxcs npeocmasgienue 06 0CHOBHbIX BUOAX MHO20CPAHHUKOS U UX
CBOUCMBAX, pACCMOMpPEmb NPABUTIbHBIE MHO2OCPAHHUKU.

OcHOBHAas 1I€J b— I03HAKOMUTh YYalIUXCs C MOHATUAMH MHOTOIPAHHOIO yria u
BBIITYKJIOTO MHOTOIPAaHHUKA, PACCMOTPETh TEOpeMy ODWjiepa M €€ MNPUIIOKEHHUS K PEUICHUIO 3a/]ad,
chopMupoBaTh MPEACTABICHUSI O MPABHIIBHBIX, MOJYIMPABIWIBHBIX W 3BE3IYaThIX MHOTOTPAaHHUKAX,
MOKa3aTh MPOSBICHUS] MHOTOTPAHHUKOB B IPUPOJIE€ B BUJI€ KPUCTAILIIOB.

Cpenu TpOCTPAaHCTBEHHBIX (GUTYp 0co00e 3HAYCHHE WMCIOT BBIMYKIbIC (QUTYpBI U, B
YaCTHOCTH, BBINYKJIbIE MHOTOrpaHHUKHU. Teopema Oiinepa o uMcie BeplIIMH, pedep U TpaHei
BBIIYKJIOTO MHOTOTPaHHMKAa WrpaeT Ba)XKHYK pOJIb B Pa3IMUHBIX OO0JIACTAX MaTeMaTUKH U €e
npuioxeHusx. [Ipy W3ydyeHUM NpaBUWIbHBIX, MOJYIPABUIBHBIX M 3BE3Q4AaThIX MHOTOIPAHHUKOB
CJIeIyeT UCII0JIb30BaTh MOJAEIN ATUX MHOTOTPAaHHUKOB, H3TOTOBJIEHUE KOTOPBIX OMKMCAHO B YUEOHHKE,
a TaKke rpaduueckrue KOMIbIOTEPHBIE CPEACTBA.

5.BekTopbl B mpocTpaHcTBe (64).

Bektopsl B mpoctpanctBe. KosnmmHeapHble M KOMIUIaHapHble BeKTophl. [lapamienbHbiit
nepeHoc. [lapannenbHoe NpPOEKTUpPOBaHHME W ero cBoiicTBa. [lapamienbHble NPOEKLIUU IUIOCKHUX
¢uryp. HM3o0paxkeHHe MNPOCTPAHCTBEHHBIX QUTyp Ha TIOCKOCTH. (CedeHHs] MHOTOTPAaHHUKOB.
Ucropuueckue cBeneHus.

Heab: copmuposams y yuawuxcsa nouwamue 6eKmopa 8 HPOCMPAHCMBe, PACCMOMpemb
OCHOBHblE Onepayuu Hao 8eKMopamu.

6.IloBTOpenue (84).

Hean: nosmopums u 0606wume mamepuan, uzyyentwiti 6 10 xnacce.

11 kaace (24 B Hepen10, Bcero 68 4)

1. KoopauHaThl TOYKH U KOOPAHHATHI BEKTOPOB npocTpaHcTBe. [Bukenus (18 u).

[IpssMmoyronbHas cucTeMa KOOpAMHAT B MpocTpaHCTBE. PaccrosiHue Mexy TOuyKamMu B
npoctpancTBe. Bekropel B mpoctpanctBe. JlnmHa BekTtopa. PaBeHcTBO BekTOpoB. CroxeHHe
BEKTOPOB. YMHO)KE€HHE BeKTOopa Ha uucio. Koopaunatsl Bekropa. CKalsipHOE NPOM3BEICHHE
BEKTOPOB.

Heab: 6sedenue nouamue npAMOY2OAbHOU CUCMEMbI KOOPOUHAM 68 NPOCMPAHCmEe;
3HAKOMCMBO ¢ KOOPOUHAMHO-8EKIMOPHLIM MEMOOOM peueHUs 3a0ay.

Lenu: chopMupoBaTh y ydamuxcsi yMEHHS IPUMEHSITh KOOPAMHATHBIN U BEKTOPHBINA METOJIbI
K pEUICHHIO 3a/lad Ha HaxOXKIEHHE IJUH OTPE3KOB U YIJIOB MEXIYy MPSAMBIMA M BEKTOpPaMH B
npocTpaHcTBe. B Xoie u3yueHHMs TeMBbl 11€JecO00pa3HO  HCHOJb30BAaTh AHAJOTHIO  MEXIY
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paccMaTpuBacMbIMU TOHATHSMH Ha IUIOCKOCTH M B MPOCTPAHCTBE. JTO MOMOXKET ydarmMmcs Oosee
r71yOOKO M OCO3HAHHO YCBOMTH M3Yy4aeMblil MaTepHal, YSCHUTb COJIEpKAaHHE U MECTO BEKTOPHOTO M
KOOPJIMHATHOTO METO/IOB B KypCce T€OMETpUH

OcHOBHasg 1 eab— 0000UMTh U CHCTEMATU3UPOBATH MPEICTABICHHUS YYALIUXCS O
JEKapTOBBIX KOOPJMHATAX U BEKTOPaX, MO3HAKOMHTH C MOSIPHBIMU U C(HEPUIECKIMU KOOPAMHATAMH.

W3yuenmne KoOpAWHAT U BEKTOPOB B MPOCTPAHCTBE, C OJHON CTOPOHBI, BO MHOTOM TTOBTOPSIET
U3y4eHUE COOTBETCTBYIOIIMX TEM IUIAHUMETPHH, a C JPYrOd CTOPOHBI, JaeT aaredpandeckuii MeTox
pEILICHHS CTePEOMETPUIECKHX 3a/1a4.

2.1uaunap, kouyc, map (20 4)

OcHoBHBIE 37eMeHTH cdepbl u mapa. B3aumMuoe pacmonoxeHue cdepbl U IUIOCKOCTH.
MHororpaHHuKH, BIUCAaHHBIE B cdepy. MHOrorpaHHMKH, OmMMCaHHbBIE OKOJO cdepsl. Llumuunp u
KOHYC. DUrypsl BpauicHusl.

Heanb: svipabomka y yuawuxca cucmemamuyeckux ceedeHuti 00O OCHOBHbIX BUOAX Mmell
8paujeHusl.

Heau: nath ydammMmcs CHUCTEMAaTHYECKHE CBEACHHS 00 OCHOBHBIX BHJAaX TeJ BpAlCHUS.
W3yuenmne Kpyriablx Ten (UMIMHIpA, KOHYCa, IIapa) 3aBepLIaeT W3YYE€HHE CHUCTEMbl OCHOBHBIX
IPOCTPAaHCTBEHHBIX T'€OMETPUYECKUX Tell. B X0/e 3HAaKOMCTBA ¢ TEOPETHYECKHM MaTE€PHUAIOM TEMbI
3HAYUTEIBHO PAa3BHBAIOTCA IPOCTPAHCTBEHHBIC MPEICTABICHHS  Yy4allUXCS: KpYyTJble —Tena
paccMarpuBaTh Ha IPUMEPEe KOHKPETHBIX I'€OMETPHYECKHX TEN, MU3y4aTh B3aMMHOE PacIlOOKEHUE
KPYIJIBIX TE M IUIOCKOCTEH (KacaTelbHBbIE M CEKYIIHe IUIOCKOCTH), O3HAKOMHUTH C MOHATHUSIMH
OIMCAHHBIX M BIHMCAaHHBIX NPU3M U NHpamui. Pemars Gonblioe KOJMYECTBO 3a/1ad, YTO IO3BOJISET
MPOJOIDKUTH PaboTy 1Mo (HOPMUPOBAHHIO JIOTHUECKUX U TPAPUUSCKIX YMEHHIH.

OcHoOBHAasg 1 eab— cPOpMUPOBATH MPEJCTABICHHUS YJYalIUXCS O KPYIVIBIX Telax,
U3YYUTHh CIy4aW WX B3aUMHOTO PACIOJIOXKCHHUS, HAYYUTh M300pakaTh BIHMCAHHBIC M ONHCAHHBIC
buryps.

B nmanHO#il Teme 0000mIarOTCS CBEOCHUS M3 IUIAHUMETPUU 00 OKPYKHOCTH M Kpyre, O
B3aMMHOM PACIIOJIOKEHUH TPSMON M OKPY)KHOCTH, O BIMCAHHBIX M ONMCAHHBIX OKPY)KHOCTSIX. 371€Ch
yJaiiecss 3HaKOMSTCS ¢ OCHOBHBIMH (UTypaMH BpAIlleHHs, BBUICHSIOT MX CBOWCTBA, y4aTcs HX
n3o0pakaTb M pemarb 3agadud Ha ¢Qurypsl BpameHus. DopmupoBaHHI0O Oojiee TITyOOKHX
NPEACTaBICHUN YYaIlUXCS MOTYT CIY)KUTh 33/ladyd Ha KOMOWHAIMM MHOTOTPAaHHHKOB M (UTYp
BpAICHHS.

3. O6bem u miIomaas nosepxuoctu (19 u).

[Tonsatne obvema u ero coiicTBa. OOBEM IMIMHAPA, TPSIMOYTOJIBFHOTO TTapauIeIeuIeaa 1
npusmbl. [Tpunnun Kasansepu. O0beM nupamuipl. O0beM KOHyca M ycedeHHOro KoHyca. O0beM
mapa u ero yactei. [1ommaas moBepXHOCTH MHOTOTPaHHUKA, IMJIMHIPA, KOHYCa, YCEYEHHOTO KOHYCA.
[Tnomaas MOBEpXHOCTH I1apa U ero yacTei.

Heab: cucmemamuzayus usydyeHus MHO20SPAHHUKOG U Mell BPAUeHUS 8 X00e pelleHUsl 3a0ay
Ha 8blYUCTIEHUE UX 00BEMOS.

Ilesn: MPOJOIKUTE CUCTEMAaTHUECKOE M3yUYeHHE MHOTOTPAHHHKOB M TEJ BpAIICHHUS B XOJeE
peleHus 3a/1a4 Ha BHIYMCIIEHUE UX 00bEMOB.

[Tonsatne oObeMa BBOOUTH [0 AHAJIOTMH C TIOHSATHEM IUIOMIAAN IUIOCKOW (UTYpBl |
(GbopMyIMpOBaTh OCHOBHBIE CBOMCTBA OOBEMOB.

CymecTBoBaHHE W EIWHCTBEHHOCTh OOBEMa Tejda B INKOJIBHOM Kypce MaTeMaTHKH
MPUXOJUTCS IPUHUMATh 0€3 J0Ka3aTelbCTBa,

Tak Kak BOMpoc 00 oObeMax NpPUHAIJICKHUT, MO CYIIECTBY, K TPYIHBIM pa3zeiiaM BBICIICH
MaTeMaTHKH. [103ToMy HyXHbIE pe3yabTaThl YCTaHABINBATh, PYKOBOJCTBYSChH OOJIbIIE HATJISIHBIMU
cooOpakeHUsIMHA. YUeOHBII MaTepual TJaBbl B OCHOBHOM JIOJDKEH YCBOUTHCS B TPOIIECCE PEIICHUS
3ajau.

OcHOBHas 1€ Jab— chOPMUPOBATH NPEACTABICHUS yYAITUXCS O TOHATUSIX 00beMa H
IUIOIIAJM TIOBEPXHOCTH, BBIBECTH (OpMyJIbl OOBEMOB M IUIONIA/e MOBEPXHOCTEH OCHOBHBIX
MPOCTPAHCTBEHHBIX (HUTyp, HayduTh pelIaTh 33Ja4ll Ha HaXOXIeHHEe OOBEMOB W IUIOMIAACH
ITIOBEPXHOCTEH.

N3ydyenne o6beMOB 0000mIaeT M CHUCTEMATHU3MPYET MarepHuall IUIAaHUMETPUU O IUIOMIAASX
wiockux ¢uryp. IIpu BeiBoge Gpopmyn 060beMoB ncnob3yercs npuHuun Kasaasepu. 1o mo3Bosser
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YHCTO TE€OMETPUYECKUMH METOJaMH, 0e3 HMCHONb30BaHMS WHTErpaja WIM IPENeNbHOr0 IMepexona,
HATH 00bEMbI OCHOBHBIX NPOCTPAHCTBEHHBIX (PHUTyp, BKIItOYast 00BEM I1apa M €ro 4acTei.

[lpakTHyeckass HaNpaBIEHHOCTh OSTOH TEeMBI ONpeaensercs OOJbIINM  KOJIHMYECTBOM
pa3sHOOOpa3HbIX 33]]au Ha BHIYMCIIEHUE 0OBEMOB U IUIONIA/IeH ITOBEPXHOCTEH.

IHoBTOopenue (11 4.)

Heab: nosmopenue u cucmemamuzayus mamepuana 11 kracca.

Henan: moBroputs W 0OOOOHIIMTH 3HAHWS W YMEHHMS, YYAIIUMXCS 4Yepe3 pelieHue 3agad Io
CIICIYIOIIUM TeMaM: METOJI KOOPAMHAT B MPOCTPAHCTBE; MHOT'OIPAHHUKH; TeJa BPAIICHUs; OOBEMBI
MHOTOTPaHHHUKOB U TEJI BPaIl[CHUS

TPEBOBAHMUSA K YPOBHIO
IHOAI'OTOBKH BbIITYCKHHUKOB

Bpesyﬂbmame U3YHUECHUA MamemMamuKu na oazoeom YpDoeHe YUeHUK 00.J1iCeH

3HATH/MOHMMATH

o 3HAUCHHE MAaTEeMaTHUYEeCKOW HAYKH JJIs PEUICHUS 3a/1a4, BOSHUKAIOIIUX B TCOPUH U MPAKTHUKE; ITUPOTY U
B TO K€ BpPEMs OIPaHMYEHHOCTH MPUMEHEHHUS MATEeMAaTHUYECKUX METOJOB K aHAJU3y U HCCIIEIOBAHUIO
MPOLIECCOB U SIBIICHUH B IPUPOJIC U OOIIECTBE;

L 3HAUCHHUEC MPAKTHUKHU WU BOIIPOCOB, BO3ZHUKAIOIIUX B caMoOM MaTeMaTHKe JIA q)OpMI/IpOBaHI/ISI " pa3BUTUA
MaTeMaTHYECKOM HayKW; UCTOPUIO PA3BUTUA IIOHATHA 4YUCIIA, CO3AaHHA MATEMAaTUYCCKOI'O aHaJIn3a,
BO3HUKHOBCHUA U pa3BUTHUA I'COMETPUH,

. YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKM MAaTEMaTUYECKUX PACCYKICHUM, UX IPUMEHUMOCTb BO BCEX
00JTacTSIX YeIOBEUECKON e TeTbHOCTH;

IT'EOMETPUSL
yMeTh

o pacro3HaBaTh HA YEPTEKAX U MOJIEIISAX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEPHBIE 0OBEKTHI C
UX OMHCAHUAMH, H300paKEHUIMH,

o OIUCHIBATh B3aUMHOE PACIIOJI0KEHUE MPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, APeyMEHMUPOSams c80u
CYoHcOeHUst 00 IMOM PACNONONCEHUU,

o AHAJTM3UPOBATH B MPOCTEUIIINX CITyUasX B3aUMHOE PacIoIoKeHHe 0ObEKTOB B IPOCTPAHCTBE;

o U300pakaTh OCHOBHbIE MHOTOIPAHHHMKH M KPYTJIbIE TEJa; BHIIOIHATD YEPTEXKH M0 YCIOBHUSIM 3a/1a4;

o cmpoums npocmetiuiue ceyerus Kyoa, npusmbl, RUPAMUObL,

o peniath  [UIAHUMETPHYECKHE W MPOCTEHIIHE CTEPEOMETPUYECKHE 3aladd Ha  HAXOXKICHHE
reOMETPUYCCKHUX BETUYUH (UIHH, YIJIOB, IUIOMIa1el, 00heMOB);

o HCIIOJIb30BATh MPH PEIICHUH CTEPEOMETPHUYUCCKUX 3a/1a4 TNITAHUMETPUIECKHE (haKThl K METOIBI;

o MIPOBOJINTS JI0OKa3aTeIbHbIE PACCYKICHHS B XO/I€ PEIIECHHS 3a/ad;

HCMOJb30BAThL MNPUOOPETEHHbIe 3HAHUSI W YMEHUSI B MNPAKTUYECKONl [eATEJLHOCTH M
MOBCEIHEBHOM KM3HHU 15

° UCCIIeTIOBaHuUs (MOJICIIMPOBAHNS) HECIIOKHBIX MIPAKTUIECKUX CUTYallMi Ha OCHOBE M3Y4YEeHHBIX (hOpMYIT U
CBOWCTB uryp;

L BBIYHCIICHHS 00BEMOB U rmomaﬂeﬁ HOBCpXHOCTefI MNPOCTPAHCTBCHHBIX TCJI MPU PCHICHUU MPAKTHYCCKUX
3aa4, UCIOJIb3yA IpU HCO6X0}_'[I/IMOCTI/I CIIPAaBOYHUKU U BBIYHUCIIUTCIIbHBIC yCTpOﬁCTBa.

B pe3yabTare usyuyenusi reomerpuu B 10-11 kiacce ydyeHUK 10J15KeH 3HATh U YMeETh:
® COOTHOCHTH IJIOCKHE T€OMETPUIECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C MX OMHCAHUSIMU,
YepTerkaMu, U300paKEHHUSIMI; pa3IUdaTh U aHAIU3UPOBATH B3AUMHOE PAcIOiIOXKeHUe QUryp;
® U300pakaTh reOMETpUUYECKHe PUTYPHI U TENA, BHIOIHATH YEPTEXK 0 YCIOBHIO 3a/1a4H;

ITomumo YKa3aHHBIX B JaHHOM pasaecie 3HaHHfI, B Tpe60BaHI/I$[ K YPOBHIO IOATOTOBKH BKJIFOYAIOTCS TAKKE 3HAHUS, H606X0,I[I/IMI)IS
JJI1 OCBOCHHSA NEPCUNUCIICHHBIX HUXKE yMGHHfI.
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peniaTh reOMETpUYECKUE 3a/1a4M, ONUPAsACh HA U3YYEHHBIE CBOMCTBA IIJIAHUMETPUYECKUX U
CTepeoMeTpUYeCcKUX (PUTyp U OTHOLICHUI MEXIy HUMH, IPUMEHSS alnredpandeckuil u
TPUTOHOMETPUYECKUH aIllapar;

MIPOBOJIUTH JIOKA3aTEIIbHBIE PACCYKIACHUS IIPU PELLIEHNH 3a/1a4, 10Ka3bIBaTh OCHOBHBIE
TEOpEMBI Kypca;

BBIYHCIISATH JIMHEHHBIC AJIEMEHTHI U YTl B IPOCTPAHCTBEHHBIX KOHPUTYPALIHSX, IO
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI U MX MPOCTEHINNX KOMOWHAII;

MIPUMEHATh KOOPANMHATHO-BEKTOPHBINA METO/1 ISl BBIUUCIIEHUS OTHOILIEHHM, PACCTOSIHUI U
YIJIOB;

CTPOUTH CEYEHHS] MHOIOTPAHHHUKOB;
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