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CraTtyc 10KyMeHTa

Pabouass mporpaMma o mMaTeMaTHKe COCTaBJeHa Ha OCHOBE (efepaibHOr0 KOMIIOHEHTA
rOCyJapCTBEHHOTO CTaHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHMs.

PabGouass mporpamma omupaercs Ha YMK: TI'eomerpus, 10 — 11: YueOnuk musa
obmeoOpazoBarenbubix  yupexnenuit/ JL.C. AranacsH, B.®.byryzoB u gp. Mzgar.M.:
ITpoceemenue, 2014.

Jannast paboyas mporpamma opueHTHpoBaHa Ha ydamuxcst 10-11 kmaccoB u peanusyeTcst Ha
OCHOBE CJIETYIOIIUX JTOKYMEHTOB:
1.  IIporpamma asns 061meo0pa3oBaTeNbHBIX IKOJ, THMHA3HM, JIUIEEB:

Coopnuk “IIporpammel a1 00111€00pa30BaTENBHBIX IITKOJ, THMHA3HH, JIUIEEB:

Maremarunka. 5-11 xn.”/ Coct. I'M.Ky3unenosa, H.I'. Muniok. — 3-€ u31., CTEpPEOTHIL. -

M. Jlpoda, 2002; 7-¢ u3a. — 2012r.

2. CrangapT OCHOBHOTO 00I1eTr0 00pa30BaHus 110 MaTEMATHKE.
Cranmapt cpenHero (IoHOro) oo1ero oopa3oBaHus 1Mo MaTeMaTuke // MaTemaTuka B
mkojie.— 2004r,- Ne 4 - ¢.9

Pabouas mporpamma KOHKPETHU3HPYET COJEp>KaHUE MPEeIMETHBIX TeM 00pa3oBaTeIbHOTO
CTaHJapTa U JAaeT pacupeaesieHne y4eOHbIX YacoB IO pa3zieiaM Kypca.

Pabouas mporpamma BBITIOJIHSAET ABE OCHOBHBIC (DYHKIIHH:

Hngpopmayuonno-memoouueckasn byHKIMSA MIO3BOJISIET BCEM y4acTHUKAM
00pa3oBaTeNpHOTO IMpoliecca MOJTYYUTh MPEACTABICHHE O LEeNsAX, COJep:KaHuu, oOIel
CTpareruu OOYYCHWS, BOCIUTAHUS M Pa3BUTHs YYAINIUXCS CPEACTBAMH JIAHHOTO Y4eOHOTO
npeaMeTa.

Opzanusayuonno-naanupyrouwiaa GyHKIHAS TPEIyCMAaTPUBACT  BBIACICHHE OTAlloB
o0ydeHHusl, CTPYKTYpHUpOBaHUE Y4eOHOrO Marepualia, ONpPEJCIICHHE €ro KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHK Ha KaKIOM M3 JTaloB, B TOM YHCJE JUIA COJEPKATEIHHOTO
HATOJTHEHUS MPOMEKYTOYHON aTTeCTAllUU yJalluXCsl.

Menn:

N3yyenne MaTeMaTMKH B CTapileil HIKoOJe HANMPAaBJIeHO HA JOCTHKEHHE CJIeTYIOUINX
meJie:

e (QopMupoBaHHe mpeACTABJeHUN O MaTeMaTHKE KaK YHHBEpPCAIBHOM SI3bIKE HAyKH,
CpeACTBE MOJICITMPOBAHMS SIBIICHHI U IPOLIECCOB, 00 UESIX M METOJaX MaTeMaTHKH,

e pa3BUTHe JIOTHYECKOTO MBILIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHNUs, aJITOPUTMHUECKON
KYJIbTYpPbl, KPUTUYHOCTH MBIIIJIEHUS Ha YpOBHE, HEOOXOIUMOM Jii OOyueHHUsl B BBICIIEH
MIKOJE€ [0 COOTBETCTBYIOIEH CIEUMAIBbHOCTH, B Oyaymied npodeccrnoHaIbHON
NeSITeTbHOCTH;

® OBJAQ/IcHHEe MaTeMAaTHYeCKMMH 3HAHMAMH W  YMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEHEBHOM KM3HM, JUI W3YyYEHMs IIKOJIbHBIX €CTECTBEHHOHAyUYHBIX IUCLUIUIMH Ha
0a30BOM YpOBHE, JUIsl TIOJy4yeHUs 00pa3oBaHus B 00NacTAX, HE TPEOYIOMMX YriyOIeHHON
MaTeMaTHYeCKOM MOrOTOBKH;

¢ BOCIIMTAaHHE CPCACTBAMU MATEMATUKU KYJIBTYPBI JIMYHOCTHU: OTHOUICHUA K MATCMATHKE KaK
4acTH OOIIEYeTOBEYECKON KYJIbTYphl: 3HAKOMCTBO C HCTOPHEH pPa3BUTHS MaTEMaTHKH,
HBOJIOIMEH MaTeMaTH4eCKUX MAeH, TOHUMAHUsA 3HAYMMOCTM MaTeMaTHUKU IS
00IIECTBEHHOTO MTpOTpecca.

3agauu o0yueHus:



e TpHOOpeTEeHNEe MaTeMaTUYEeCKIX 3HAHUH ;

e OBJaJcHUE 00OOIIEHHBIMU CITOCOOAMH MBICTUTEIHHOM, TBOPUYECKOM JIEATETLHOCTH;

® OCBOCHHE KOMIICTCHIIUI: y4eOHO — II03HABATEIbHOM, KOMMYHHUKATHBHOM,
peIIEKCUBHOM, JIMYHOCTHOT'O CAMOPA3BUTHS IICHHOCTHO — OPUEHTAIIMOHHOM 1
po(hecCHOHATILHO — TPYIOBOTO BBIOOpA.

@DopMbI U METO/bI OPraHU3ALMHU YUeOHOT0 Npolecca:
® UHAMBHIYyaJIbHBIE, TPYNIOBLIEC, PPOHTANBHBIC, KJIACCHBIC  BHEKJIACCHBIE.
e OOBACHUTEIBHO — UJUTIOCTPATUBHBIN, PENIPOIYKTUBHBIM, YACTUYHO — IIOMCKOBBIM.

DopMBbI KOHTPOJISA:
CamocrosiTenbHas paboTa, KOHTpOJIbHAs padoTa, paboTa 1o KapToyKe U 3a4eT,
MIPOMEXKYTOUHAs aTTecTalus B (POPME TECTOB, KOHTPOJIBHBIX U TPOBEPOYHBIX PAOOT.
Hrorosas arrectamus — EI'D.

Mecto npenMera B (peiepaibHOM GA3UCHOM Y4eOHOM ILIaHE

CornacHo denepanpHOMy 0a3UCHOMY Y4eOHOMY TUTaHY JIJIsl 00pa30BaTEIbHBIX YUPEIKICHHH
Poccuiickoii @enepaiuy Ha U3y4eHHE MaTEMATHKU Ha CTYIIEHH CpeIHero (IIOJHOTro) 0011ero
oOpa3zoBanus orBoautcs 4 u B Hepemo 10 u 11 knaccax. M3 HUX Ha reomeTputo 1o 2 yaca B
Henenro i 68 yacos B 10 knacce u 66 yacos B 11 xiacce.

[Tporpamma 10 u 11 xmaccoB kiacca paspaborana cornacao bYII 2004 roxa.

I[InanupyeMsble pe3y/ibTaThbl 0CBOEHUsI padoyeil MPorpaMmbl

B 6a3oBom Kkypce conepkanne 00pa3oBaHus, IPEACTABICHHOE B OCHOBHOM IIKOJIE B PAMKax
MpeaAMeTa FreOMETPUH, Pa3BUBAETCA B CIEAYIOIINX HAMPABICHUSIX:

e cHUCTEMaTH3alus U paclIMpeHue CBeIeHU 0 (PyHKIMAX, COBEPILIEHCTBOBAHHE
rpaduuecKkux yMeHU; 3HaKOMCTBO C OCHOBHBIMH UJIESIMU M METO/IaMU
MaTeMaTUYeCKOT0 aHalln3a B 00beMe, MO3BOJISIOLIEM UCCIIE0BATh AIEMEHTapPHbIE
(GyHKLIUYU U peraTh MpOCTeHIIe TeoMeTprUecKue, (Pu3nYecKre U Ipyrue npuKiaaHble
3a/1a4i;

e pacuIMpeHHEe CUCTEMBI CBEJCHUHN O CBOMCTBAX INIOCKUX (UTYp, CUCTEMATHYECKOE
U3YYEHUE CBOMCTB MPOCTPAHCTBEHHBIX TE€J, PA3BUTHE MPECTABIECHUN O TEOMETPUUECKUX
3MEpPEHUSX;

e  COBEpIIECHCTBOBaHHE MHTEJUIEKTYAJIbHBIX U PEUEBBIX YMEHUN ITyTeM 00OTaleHHs
MaTE€MaTUYECKOro SI3bIKa, PA3BUTHSI JIOTHUECKOTO MBILICHUS;

e (QopmupoBaHue CIOCOOHOCTH CTPOUTH U MCCIIEI0BAaTh NIPOCTENIINE MAaTEMATUYECKUE
MOJIEJIH MPU PEUICHUH MPUKIAIHBIX 33a]a4, 3a]1a4 U3 CMEXHBIX JUCLUHUIUINH, YTIyOJIeHne
3HaHUH 00 OCOOEHHOCTSAX MPUMEHEHHS] MATEMAaTUYECKUX METOJIOB K HCCIIE0BAHUIO
IPOIIECCOB U SIBJICHUH B IPUPOJIE U 0OIIeCTBE.

B xoze n3ydeHuns Kypca reOMETPUH y4allHecs TOJKHBI OBIA/IETh CIEAYIOMINMHI

K104 e6biMU KOMNEemeHYUAMU:

o Ilo3naBaresbHasi — (MO3HaBaTh OKPY’KAIOLIUI MUP C IIOMOILBIO HAOIIOACHNUS,
U3MEPEHUs, OMbITa, MOJICIIMPOBAHUS; CPABHUBATH, COMIOCTABIIATH, KIIACCU(ULIUPOBATD,
pPaHKUPOBATh OOBEKTHI 0 OJTHOMY WJIM HECKOJIBKUM MPEJI0KEHHBIM OCHOBAHUSIM,



KPUTEPHSIM; TBOPUYECKU pelIaTh ydeOHbIe U MPAKTHUECKUE 3a/1a4l: YMETh
MOTHUBHPOBAHHO OTKAa3bIBaThCs OT 00pa3iia, UCKaTh OPUTHHAJIbHBIE PEIICHNS)

e MHHpopMauNMOHHO-KOMMYHHKATHBHAA — (YMEHUE BCTYIATh B peYeBOE OOIIEHUE,
y4acTBOBATh B AMAJIOTE MIOHUMATh TOUYKY 3peHHUs coOeceHUKa, IPU3HABATh IPABO Ha
WHOE MHEHUE; COCTABJICHHE IIJIaHa, TE3UCOB, KOHCIIEKTA; MPUBEACHHUE TPUMEPOB, OA00D
apryMeHToB, (OpMYJIUPOBAaHUE BHIBOJIOB; OTPAKEHUE B YCTHOM UIIM MUCbMEHHOI Gopme
PE3yIbTATOB CBOEH JI€ATEIILHOCTH)

o PeduexcuBHas — (caMmocToATeIbHAS OpraHu3alns yueOHOU JesITeIbHOCTH; BIIaJICHUE
HaBbIKaMW KOHTPOJIA U OUCHKHA cBOeH ACATCIIBHOCTH, ITOUCK U YCTPAHCHUC IPUINH
BO3HUKILIUX TPYJHOCTEH; OLICHUBAHUE CBOMX Y4EOHBIX JIOCTHXKEHUI; BiI1aJIcHUE
YMEHUSMH COBMECTHOU JIEATEIbHOCTH: COTJIACOBAaHUE U KOOPJIUHAIIUS IEATEIbHOCTH C
IPYTMMHU €€ yYaCTHUKAMHU )

Oouieyuedonvle ymeHus, HABbIKU U CROCOOBL OeAmeaIbHOCIU

B xoze uzyueHust reoMeTpuu B Kypce cTapliei IKOJIbl yJaluecs Mpo10JKatoT OBIAICHUE
pa3HOO00pa3HBIMU CIIOCOOAMU IEATEIIBHOCTH, IPHOOPETAIOT U COBEPUICHCTBYIOT OIIBIT:

-IIPOBCACHUSA JOKA3aTCIIbHBIX paCCYX(ﬂeHHﬁ, JIOTMYECKOI0 00OCHOBAHMS BBIBOJIOB,
HCIIOJIB30BaHUA I'COMCTPUUCCKOTIO A3bIKa JIA UJIUIFOCTPALlUA, HHTEPIIPETANHN, apTYMCHTAIUHN U
J0Ka3aTCJIbCTBA,

-peleHysl IUPOKOro Kiacca 3a1ad U3 pa3InyHbIX Pa3/ielioB Kypca, IOUCKOBOW U TBOPYECKOM
JeSITeIbHOCTH IIPU PELICHNH 33124 MOBBIIEHHOM CII0)KHOCTU M HETUIIOBBIX 3a/1a4;

-IUIAHUPOBAHUS U OCYILECTBICHUS AITOPUTMUYECKON JEATENBHOCTH: BBIIIOTHEHUA U
CaMOCTOSTEJIBHOIO COCTABJICHUS aJITOPUTMUYECKUX IPEANUCAHUN U HHCTPYKIUI Ha
MaTeMaTHYeCKOM MaTepualie; UCII0JIb30BaHUsI U CAMOCTOSITENILHOIO COCTaBIEHUS OpMYII Ha
OCHOBE 0000IICHUS YACTHBIX CIY4aeB U PE3YJIbTAaTOB IKCIIEPHMEHTA; BHIITOJHEHUS PACYECTOB
IIPAKTUYECKOr0 XapaKTepa;

-IIOCTPOEHUS U UCCIIEIOBAHUS MATEMATUUECKUX MOJENIEH JJIsl OIIMCAHUSI U PELICHUS
MPUKIAJAHBIX 3a/a4, 3a7a4 U3 CMEXKHBIX TUCIHUIUIMH U PEATbHOM KU3HU; IPOBEPKHU U OILIEHKH
pe3yIbTaTOB CBOEH pabOThI, COOTHECEHUS MX C TIOCTaBICHHON 3aaueid, C THYHBIM )KU3HEHHBIM
OTIBITOM;

-CaMOCTOATEIbHON pabOThl C UCTOYHUKAMH UH(OpMaLIUY, aHaJIn3a, 00001eHUs 1
cucTeMaTH3aluy NOJIy4eHHOW HHPOPMALIUU, UHTETPUPOBAHUS €€ B JINYHBII OIBIT.

TpeGoBanusi K yPOBHI0O NMOATOTOBKH BBINYCKHHUKOB
B pe3ysbTare n3yueHusi reoMeTpuu Ha 6a30BOM YPOBHE YYEHHUK [0JIKEH

3HATHL/IIOHUMAThH



. 3HAUCHHE MATEMaTUYECKOW HayKH i pELICHUs 3aJlad, BO3HUKAIONIMX B TEOPUH U
MpaKTHKE; MIMPOTY M B TO K€ BpPEeMs OTPAaHMYECHHOCTb NMPUMEHEHHUS MaTeMaTUYEeCKHX
METO/OB K aHAJM3y U MCCIIECTOBAHUIO MIPOLIECCOB U SBJICHUI B IPUPOJE U OOILIECTBE;

. 3HaYeHHE MPAKTUKU U BOMPOCOB, BOSHUKAIOIIUX B CAaMOW MaTeMaTuke /Ui (hOpMUPOBAHHUS
U Pa3sBUTUSA MAaTE€MaTHYECKOW HAyKH; HMCTOPHUIO Pa3BUTHS IOHATUSA YHUCIA, CO3IAHMS
MaTEMaTUYeCKOr0 aHaJIM3a, BOSHUKHOBEHMS U Pa3BUTUS TEOMETPHUH;

. YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MAaT€MAaTHYECKUX pPACCyKIECHHUM, UX
IPUMEHUMOCTb BO BCEX 00JIaCTSAX UEIOBEUYECKOM NesATEIbHOCTH;

yMeTh

. pacrmo3HaBaTh Ha YepPTEKaXx M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMH, U300paKECHUSIMU;

. ONKCHIBATh B3aMMHOE PACMOJOXKEHHE TMPAMBIX M IUIOCKOCTE B IPOCTPAHCTBE,
apeyMeHmupo8amy C80U CYHCOEHUsL 00 IMOM PACNOJIOHCEHUU,

. AHAIM3UPOBATh B MPOCTEHIIMX CIydasX B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

. n300paxaTb OCHOBHBIE MHOTOTPAHHHKH U KpPYIJIbIe TeJa; BBIMOJIHATh YEPTEXKHU IO
YCJIOBHSIM 33]1a4;

. cmpoums npocmetiuiue cedenus Kyoa, npusmol, nUpamuosl,

. pemaTh MIAHUMETPUYECKUE U TMPOCTEHIITNE CTEPEOMETPUUECKUE 3a7aul Ha HaXOXICHUE
TEOMETPUUYECKUX BEIUYUH (IUIMH, YIIIOB, IUIOMIAAeH, 00bEMOB);

. UCIONIb30BaTh MPH PELICHUH CTEPEOMETPUYECKUX 3aJau IJIaHUMEeTpudeckue (akTbl U
METO/IbI;

. MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B X0JI€ PEIICHUS 3a]1a4;

HCII0JIb30BATHh HpHOﬁpeTeHHbIe SHAHU{l U YMCHUSA B HpaKTH‘leCKOﬁ AEeATECJIbHOCTH H
NOBCEAHEBHOM KM3HM IS

J UCCIIEIOBaHMs (MOJEIMPOBAHMSI) HECIOKHBIX IPAKTUYECKUX CHUTyallUd Ha OCHOBE
U3y4EHHBIX (POPMYI U CBOMCTB uUryp;

J BBIYUCIIEHHUS] 00BEMOB M IIJIOMIAJIeH MOBEPXHOCTEN NMPOCTPAHCTBEHHBIX TEJ MPH PELICHUN
MPAKTUYECKHUX 3aJ]1a4, UCIIOJIb3Yys NMPU HEOOXOJUMOCTH CHPABOYHUKHU U BBIYMCIUTEIIbHbBIE
YCTPOMCTBA.

Conep:xanue yueOHOro npeamera
Coaep:xkaHue TeM HIKOJbHOT0 Kypca 10 kiace (2 4 B Hefies110, Bcero 68 u)

1. BBegeHue (aKCHOMBI CTePeOMeTPUHU U HUX CJIeACTBHUS).



[IpencraBnenne pasgena TreoMeTpun —  crepeoMeTpud. (OCHOBHBIE — MOHSTHS
CTEpEOMETpUU. AKCHOMBI CTEPEOMETPUM M HUX CJHEICTBMA. MHOrorpaHHuku:  KyoO,
napajulesenuIes, NpsMOYroJIbHBIA IapajulelenuIe], Mpu3Ma, npsMas IpU3Ma, IIpaBUIIbHAs
pu3Ma, NUpamMuza, paBuiIbHas nupamMuaa. MoaeaupoBaHue MHOIOIPaHHUKOB U3 Pa3BEPTOK U
C IOMOILBIO T€OMETPUYECKOT0 KOHCTPYKTOpA.

Heab: osnakomums yuawuxcsi ¢ OCHOBHBIMU CEOUCMEAMU U CHOCOOAMU 3A0AHUA
NI0CKOCMU Ha 6a3e epYNn aKcuom cmepeomempuu U ux c1e0cmsuil.

OcHOBHasa 1 eab— chopMupoBaTh MPEACTABICHUS ydaluXxcs 00 OCHOBHBIX
NOHATUAX M AaKCUOMaX CTEPEOMETPUM, IIO3HAKOMHUTb C OCHOBHBIMM IIPOCTPAHCTBEHHBIMU
burypamu 1 MOJeIMPOBAaHUEM MHOI'OI'PaHHHUKOB.

OcCOoOeHHOCTBIO yueOHMKa SBISETCS PaHHEE BBEACHHWE OCHOBHBIX IPOCTPAHCTBEHHBIX
¢buryp, B TOM yuciie, MHOTOI'PaHHUKOB. J[at0TCS HECKOJBKO CIIOCOOOB M3rOTOBJIEHUS MOJEsIeH
MHOTOIDAHHUKOB M3 Pa3BEPTOK M TEOMETPUYECKOIO KOHCTpyKTOpa. MoaennpoBanue
MHOT'OI'PAaHHUKOB CIIY>)KUT Ba)XXHBIM (DAKTOPOM pa3BUTHUSl MPOCTPAHCTBEHHBIX IPEICTABICHUN
YYAIIUXCS.

2. [MapanjieJJbHOCTH MPSIMBIX H MJIOCKOCTEH.

Ilepecekaromumecs, NapauIeIbHbIE W CKPEIIMBAIOLIMECS NPSIMBIE B IIPOCTPAHCTBE.
Knaccugukanus B3auMHOIO pacrojiOKE€HHsl JIByX MpsMbIX B mpocTpaHcTBe. [Ipu3Hak
CKpELIMBAOIIMXCA MNpsAMBIX. [lapaynensbHOCT HPSAMOM M IUIOCKOCTM B IIPOCTPAHCTBE.
Knaccugukaius B3aMMHOTO pacroyioKeHUs NpsAMON U IIIOCKOCTH. Ilpu3Hak mapanienbHOCTH
npsMoit u 1utockoctH. IlapamnensHocTh nBYX TutockocTeil. Kiaccupukamusi B3auMHOTO
pacnosnoxeHuss IByX Iockocred. [Ipum3Hak mnapauienbHOCTH IBYX IulockocTed. Ilpusnaku
MapaJUIEIIbHOCTH JIBYX IPSMBIX B IPOCTPAHCTBE.

Heab: oams yuawumcsa cucmemamuyeckue 3HAHUA O NAPALIENbHOCMU NPAMBIX U
naI0CKoCcmell 6 npoCmpancmee.

OcHoOoOBHasa 1esb— chopMUpOBaTh MPEACTABICHUS y4allUXCSd O HOHATHH
MApAJUICIIBHOCTH M O B3aUMHOM paCIIOJIOKEHUU MPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE,
CUCTEMATUYECKU HU3YYHUTh CBOMCTBA MApaUIEIbHBIX NPAMBIX U IUIOCKOCTEH, IO3HAKOMHUTH C
MOHATUSAMH BEKTOpA, IMMAPAJUIEIBHOIO MEPEHOCA, MAPAUICIbHOIO IPOEKTUPOBAHUS M HAYYUTh
n300pakaTh POCTPAHCTBEHHBIE (PUTYpPhI HA INIOCKOCTH B MApaICIbHON IPOSKIUH.

B nannoii Teme 000011al0TCS MU3BECTHBIE U3 IUNIAHUMETPUN CBEACHUS O NapauIeIbHBIX
IpsAMBIX. BOJBIIYyI0 NOMOILIB NPU MIUIKOCTPALMM CBOMCTB IMApajUIEIbHOCTH U IIPU PELICHUU
3a/1a4 MOT'YT OKa3aTh MOJIEJIM MHOTOI'PaHHUKOB.

3nech Ke ydaluecs 3HaAKOMATCS ¢ METOJIOM HM300pa)KeHUsl NMPOCTPAHCTBEHHBIX (QUTYD,
OCHOBaHHOM Ha MapajuleIbHOM MPOEKTHPOBAHUU, IOIY4alOT HEOOXOJUMbIE MPAKTUYECKUE
HaBBIKM 110 H300pak€HUIO MPOCTPAHCTBEHHBIX (GUIYyp Ha IUIOCKOCTU. s yriyOGieHHOro
W3Y4YEHUS MOTYT CIIYXKUTh 33/1a4¥ Ha IOCTPOEHUE CEUEHUI MHOTOTPAHHUKOB INTIOCKOCTBIO.

3. llepnieHAMKYJISIPHOCTH NPSIMBIX H IVIOCKOCTEIA.

Yrom Mexay HOpsAMBIMH B IIpocTpaHcTBe.  [lepneHauKyIsspHOCTH — HMPSMBIX.
IlepneHgUKyIApHOCTE HPAMON M INIOCKOCTH. [IpH3HAK NEPHEHAMKYISAPHOCTU MPSAMOU U
10cKocTH. OpToroHasbHOE MNpoekThpoBaHue. [lepneHAuKYIsp M HAKJIOHHAs. YTOJd MEeXay
OpsAMOM W IUIOCKOCTBIO. JIByrpaHHbli yroi. JIMHEHHBIM Yroia ABYTPaHHOIO yria.
IlepneHquKyIsIpHOCTE  IIOCKOCTER. IIpH3HAaK mNeprneHInKyIIpHOCTH JBYX IUIOCKOCTEH.
PaccrosiHre MeX Iy TOUKaMHU, NIPSIMBIMU U IIJIOCKOCTSIMHU.

Henab: maTe yyammmcsi CUCTEMaTHYECKUE 3HAHUSA O NEPHEHAMKYJISIPHOCTH MPSMBIX H
IIJIOCKOCTEH B IIPOCTPAHCTBE; BBECTU IIOHATHUE YIIIOB MEXAY MPSMBIMU U IUIOCKOCTSMH.

OcHOBHas 1 eab— chopMUpOBaTh MPEJCTABICHUS YYAIIUXCS O TOHATHIX
NEPHEHAUKYJIIPHOCTH NPSIMBIX U IIOCKOCTEM B IPOCTPAHCTBE, CUCTEMATUYECKU HU3Y4YUTh
CBOMCTBA MEPIEHANKYIISPHBIX IMPSAMBIX U IJIOCKOCTEH, TO3HAKOMUTH C ITOHATHUEM LIEHTPAIBHOIO
OPOCKTHUPOBAHUS M HAY4YUTh M300pa)xkaTb MPOCTPAHCTBEHHbIE (UIYpbl Ha IJIOCKOCTH B
LEHTPAIbHON NMPOEKIIHUH.



B nmanHOif Teme 0000IIAIOTCS W3BECTHBIE U3 IJIAHUMETPUU  CBEICHUS O
NEPNECHIUKYJIPHBIX ~ HPSMBIX.  DOJBIIYyI0  NOMOIIB  NpU  WUIIOCTPAllMM  CBOWCTB
NEPIEHIUKYJIIPHOCTU U IPU PELLIEHUH 331a4 MOTYT OKa3aTh MOJIEIM MHOTOI'PaHHUKOB.

B kauecTBe JONOJHUTENBHOIO MaTepHaja YdYallldecs 3HAKOMATCA C METOJLOM
n300pakeHHs MPOCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha HEHTPAILHOM NMPOeKTUpoBaHuU. OHU
Y3HAIOT, YTO LIEHTPAJIBHOE IIPOEKTHUPOBAHME HCIOJIB3YETCS HE TOJBKO B I'€OMETPHH, HO U B
KHUBOIUCH, ¢ororpaduu M T.J., YTO BOCHPUATHE UYEIOBEKOM OKPYKAIOUIMX IPEIMETOB
IIOCPEACTBOM 3PEHMSI OCYIIECTBIIACTCS 110 3aKOHAM LIEHTPAJIBLHOIO NIPOCKTUPOBAHMS. Y YaIuecs
MOJy4al0T HEOOXOIUMbIE MPAKTUYECKHE HABBIKH T0 M300paKEHUIO MPOCTPAHCTBEHHBIX (UTYP
Ha IUIOCKOCTH B LIEHTPAJIBLHOU ITPOEKIIMH.

4. MHOrOrpaHHuKH

MHororpanssle yriel. BbInykiible MHOTOIpaHHUKM M HX cBoMcTBa. IIpaBuiibHbBIE
MHOTOTPaHHUKH.

Heab: chopMupoBaTh y yyalluxcs HpeACTaBIeHHE 00 OCHOBHBIX  BHIAX
MHOTOTPaHHUKOB U UX CBOMCTBAX; PACCMOTPETH NIPaBUJIbHbIE MHOIOTPAHHUKH.

OcHOBHad 1 eJ1b— NO3HAKOMUTH YYaIUXCS C NOHATUAMHM MHOIOIPaHHOTIO yIJIa U
BBIIIYKJIOTO MHOI'OIPaHHHKA, PacCMOTPETh TeopeMy Oilepa M €€ MPWIOKEHUS K PELICHHUIO
3ajay, c(OpMUpOBaTH NPEACTABICHUS O IPABUIbHBIX, IOJYNPABUIBHBIX U 3BE3A4aThIX
MHOTOTpaHHHUKaX, IOKa3aTh MPOSBICHNUS] MHOTOIPAaHHUKOB B IPUPO/JIE B BUJE KPUCTAILIIOB.

Cpenu npocTpaHCTBEHHBIX (Uryp oco0oe 3Hau€HUE MMEIOT BBINYKJble (UIYpHl U, B
YaCTHOCTH, BBIIYKJIbIE MHOTOrpaHHMKH. Teopema Oiinepa o 4yucie BepliuH, pedep U rpaHen
BBINYKJIOTO MHOTOTPAaHHHMKA UIPAET BAXKHYIO POJIb B pa3IMYHBIX 00JACTAX MAaTEMaTUKH U ee
npuiokeHusx. [Ipu u3yuyeHun npaBUiIbHBIX, OJYNPABUIBHBIX U 3B€34AaThIX MHOTOTPaHHUKOB
CJIelyeT MCIIONb30BaTh MOJEIM 3THUX MHOTOTPAaHHUKOB, M3TOTOBJIEHHE KOTOPBIX OIHMCAaHO B
y4eOHHUKe, a TakkKe rpad)uueckue KOMITbIOTEPHBIE CPECTBA.

5.BekTOpBbI B NIPOCTPAHCTBE

Bekropel B npoctpancTBe. KosmmHeapHble 1 KOMIUIaHApHbIE BEKTOPHI. [lapannenbHbii
nepeHoc. [lapannenbHoe NpOEKTHPOBaHKUE U €ro cBOMCTBA. [lapamienbHble IPOEKINUN IIIOCKUX
¢uryp. M3o0paxxeHne mpocTpaHCTBEHHBIX (PUryp Ha IUIOCKOCTH. CedeHHs] MHOTOTPaHHHUKOB.
HcTopuueckue cBeleHus.

Heanb: chopmupoBaTh y ydalluxcsi NOHATHE BEKTOpa B IMPOCTPAHCTBE; PACCMOTPETH
OCHOBHBIE OIIEpALlUU HaJl BEKTOPaMH.

6.IloBTOpenue

Iesb: MOBTOPUTH U 000OLIUTH MaTepuall, U3y4eHHbIi B 10 kiacce.

Conep:xanue Tem yueoHoro kypca 11 kiaace (24 B Hee10, Bcero 66 1)

1. KoopamHaTbl TOYKM M KOOPAMHATHI BEKTOPOB NpOCTPaHcTBe. JIBUKeHHS
[IpsimoyronbHass cucreMa KOOpAWHAT B IPOCTPaHCTBE. PaccTosHuMe Mexay TOYKaMH B
npocTpaHcTBe. Bekropel B mpoctpancTBe. JnmHa BekTopa. PaBeHcTBO BekTopoB. ClioskeHue
BEKTOPOB. YMHOKE€HHE BeKTOpa Ha uncio. KoopauHatsl BekTopa. CKaJspHOE NPOU3BEIECHUE
BEKTOPOB.

Heab: gsedenue nowsamue NPAMOY20NbHOU CUCHEMbl KOOPOUHAM 6 NPOCMPAHCMEE,
3HAKOMCMBO ¢ KOOPOUHAMHO-6EKIMOPHLIM MEMOOOM peuteHus 3a0ady.

Lesn: chopMupoBaTh y ydammxcst yMEHHs] NMPUMEHATh KOOPAMHATHBIA M BEKTOPHBIN
METOJbl K PELIECHUIO 33Jad Ha HAXO0XJEHHUE [JIMH OTPE3KOB U YIJIOB MEXIY MNPAMBIMU U
BEKTOpaMH B MPOCTpaHCTBE. B Xo/e mM3ydeHus: TeMbl 1es1eco00pa3HO HCIOIb30BaTh aHAJIOTHIO
MEXJYy paccMaTpUBaEMbIMU TOHSATHUSMU Ha IUIOCKOCTH M B TMPOCTPAHCTBE. DTO TOMOXKET
yyamumMmcs 6osee riryboKo ¥ 0CO3HAHHO YCBOUTh M3y4aeMblil MaTepHal, YICHUTb COAEp)KaHue U
MECTO BEKTOPHOT'O U KOOPJAMHATHOTO METO/IOB B Kypce reOMeTpUu



OcHOBHaga 1€ab— 0000MHUTh U CHCTEMAaTU3UPOBATH MIPECTABICHUS YUAIIUXCS O
JNEKapTOBBIX KOOpJAMHATaX M BEKTOpax, MO3HAKOMUTb C TOJSPHBIMH U chepUuecKUMU
KOOPAWHATAMHU.

W3ydyeHrne KOOpAMHAT U BEKTOPOB B IMPOCTPAHCTBE, C OJHOM CTOPOHBI, BO MHOTOM
MOBTOPSIET M3YYEHUE COOTBETCTBYIOIIMX TEM IUIAHUMETPUU, a C JPYrod CTOPOHBI, JaeT
anredpanvyeckuii MeTo pelieHus: CTePeOMETPUIECKIX 3a/1a4.

2.1lnauHap, KOHYC, AP

OcHoBHbIe 35eMeHTHI cdepbl U mapa. B3anMmHoe pacnoniokeHue cdepbl U MIOCKOCTH.
MHororpaHHHUKH, BIUCAaHHBIE B cepy. MHOTOrpaHHHUKH, ONHCaHHBIE 0KOJI0 cdepbl. nnuuap u
KoHyC. OUryphl BpaleHusl.

Heasb: svipabomka y yuawuxca cucmemamudeckux cée0enuti 06 0CHOBHbIX 8UOAX meil
epaujerus.

Hesm: 1aTh ydammMcsi CUCTEMAaTHYECKHUE CBECHHSI 00 OCHOBHBIX BHJAX TEJ BPALICHUS.
W3ydenue kpyribix Ten (IMIMHApPA, KOHYCA, LIapa) 3aBepIlaeT MU3y4yeHUE CHUCTEMbI OCHOBHBIX
IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX Tel. B X01e 3HaKOMCTBAa C TEOPETHUYECKUM MaTepUaioM
TEMBbI 3HAUUTEIBHO PAa3BUBAIOTCSA MPOCTPAHCTBEHHBIEC MPEACTABICHUS yUYalIUXCs: KPYyIible Tea
paccMaTpuBaTh Ha TpPHUMEpPE KOHKPETHBIX TEOMETPUYECKHX TeJl, M3y4aTh B3aUMHOE
pacmoIoKeHNe KPYTJIbIX TeNl U MIIOCKOCTEH (KacaTenbHbIe U CEKYIIHE MIIOCKOCTH ), 03HAKOMUTH C
NOHATUSMH OIMCAaHHBIX U BIHMCAHHBIX MPHU3M U mupamuj. Pemars O60ibIoioe KOJMYECTBO 3a1a4,
YTO TO3BOJISIET MPOJAOJKUTE PadOTy MO (OPMUPOBAHHUIO JTOTUUECKUX U TpaPUUECKUX YMEHUU.

OcHOBHas W e€Jb— chOPMUPOBATH MPEACTABICHUS YUAIIUXCS O KPYTIIBIX TENax,
M3YYUTH CIIy4yad MX B3aMHOTO PACIOIOXKEHHS, HAYYUTh U300paXkaTh BIUCAHHBIE U OMUCAHHbBIE
Gurypsl.

B nanHoli Teme 00O0OIIAOTCS CBEACHHUS U3 IJIAHUMETPUU 00 OKPYKHOCTH M KpyTe, O
B3aMMHOM DPACIOJIOKEHUU TPSIMOA U OKPYKHOCTH, O BIIMCAHHBIX U OMUCAHHBIX OKPYKHOCTSX.
3n1ech ywamiuecs 3HAKOMATCS C OCHOBHBIMU (PUTypaMU BpallleHUs, BBIACHAIOT WX CBOMCTBA,
ydaTcsi UX H300pakaTh M pemiath 3amadn Ha Qurypsl Bpamenus. dopmupoBanuio Oonee
IyOOKHX MPEACTABICHUI yYaluxcs MOTYT CIY>KUTh 3a7]aud Ha KOMOMHALIMY MHOTOTPaHHUKOB
U QuUryp BpamieHusl.

3. O0beM H III0IIAAb OBEPXHOCTH

[lonsitTue ob6bema u ero cBoictBa. OOBeM  HWIMHIpA, MOPSIMOYTOJIBHOTO
napayuienenunena u npusMbl. [lpunnun KaBansepu. O0vem nupamuabl. O0beM KoOHyca U
yceueHHOro KkoHyca. O0beM mapa u ero uacteil. Ilnomanps moBepXHOCTM MHOIOIPaHHUKA,
WINH/pa, KOHYCa, YCEYeHHOTo KoHyca. [Ioma e NoBepXHOCTH 1Iapa U €ro 4acTew.

Heab: cucmemamusayus uzyuenuss MHO20SPAHHUKOS U Mell 8PAWYEHUsl 8 X00e peuleHUs
3a0a4 HA 8bIYUCTEHUE UX 00bEMOB.

Llesu: MpOIOHKUTH CUCTEMAaTHYECKOE M3yYeHHE MHOTOTPAHHUKOB WM TEJ BpAIlCHHS B
XOJIe peleHMs 3a/1a4 Ha BBIYMCIIEHUE UX 0OBEMOB.

[TonaTne oObemMa BBOAWTH 1O AHAIOTMH C TMOHATHEM IUIOMIAAM TUIOCKOW (UTYpPHI H
(GopMynHpOBaTh OCHOBHBIE CBOWCTBA 0OBEMOB.

CymiecTBOBaHHE W €IWHCTBEHHOCTh O0OBEMa Tella B IIKOJBHOM Kypce MaTeMaTHKH
MPUXOJUTCS IPUHUMATE 0€3 I0Ka3aTeIbCTBa,

TaK KaK BOMPOC 00 oObeMax MPHHAIJICKHUT, 110 CYIIECTBY, K TPYAHBIM pa3/ieiaM BBICIICH
MaTeMaTuku. [loaToMy HyXHBIE pE3yJNbTaThl YCTAHABIMBATh, PYKOBOJICTBYSACH OOJbIle
HarJBSITHBIMA COOOpaKEHHMSIMHA. YUeOHBI MaTepHall TJaBbl B OCHOBHOM JOJDKEH YCBOWTHCS B
IIPOLIECCE PEIICHHUs 3a/1ay.

OcHOBHas I eJb— cHOPMHPOBATH MPEIACTABICHUS YUAIIUXCS O TIOHATHAX 00BeMa
U TUIOIIA/IM MTOBEPXHOCTH, BBIBECTH (POPMYIBI 0OBEMOB U IUIOIIAAEH MOBEPXHOCTEH OCHOBHBIX
IPOCTPAHCTBEHHBIX (UTYp, HAYYHTh pEIIaTh 3a/a4d Ha HAXOXJACHHE O0BEMOB W IUTOMIANEH
IIOBEPXHOCTEH.

N3ydenne 06beMOB 000011a€T U CUCTEMATU3UPYET MaTEpHAIl IJITAHUMETPUU O TIOIIAJAX
wiockux ¢uryp. Ilpu BbiBonme dopmyn ob6bemMoB ucnonb3yercs npuHiun Kaameepu. 910



MO3BOJIACT YHUCTO TICOMCTPUYCCKHMMU MCTOJaMU, 0e3 HCIIOIb30BAHUSA HUHTCrpajia HIHN
IPEJENbHOrO0 Mepexoia, HalTH 00bEMbl OCHOBHBIX IIPOCTPAHCTBEHHBIX (DUTYp, BKIIOUYaAs 00beM
niapa M ero 4acrem.

[TpakTuyeckas HamnpaBIEHHOCTb 3TOW TEMbl oONpeaessercs OOJBIIMM KOJUYECTBOM
pa3HOOOpa3HBIX 3a/1a4 HA BHIYUCIEHUE OOBEMOB U IUIOIIAJAEH TOBEPXHOCTEM.

IloBTOpEHUeE

Heab: nosmopenue u cucmemamusayus mamepuana 11 xnacca.

Ilesau: mMoBTOPUTH M OOOOLIUTH 3HAHUS M YMEHMs, ydallluXcs yepe3 pelleHue 3ajad Mo
CIIEAYIOUIMM TEMaM: METOJ KOOpAUHAT B IIPOCTPAHCTBE; MHOIOIPAaHHHUKH; Tejla BpALICHUS,
00bEMBI MHOTOTPAaHHUKOB U TEJI BpaILLCHUs

BocnurbiBaomuii 1 pa3BUBaOIIUA MOTEHUAJ Y4eOHOI0 MpeaMeTa

Ha ypokax reomeTpun yueHUKY TpeOyeTcsl aHaIM3UPOBaTh KaXk/IbIil 11ar CBOETO pelIeHHUs,
apryMeHTHpOBaTh U JJOKa3blBaTh CBOE MHEHME. Ha ypokax MaTeMaTHKH y ydaluxcs
BbIpa0aThIBaeTCs MPUBBIYKA K TOMY, YTO HEBHUMATEIbHOCTh IIPU PEILICHUH 337a4u IPUBEIET

K omuoOKe, a 1t00ast HETOYHOCTh B MAaTEMaTHKE HE OCTAHETCsl 0e3 MOCIeICTBUI, TPUBEIET

K HEBEPHOMY pelIeHHIO 3a1a4u. [[oaTOMy 3aHATUS MaTeMaTUKON AUCHUILTUHUPYIOT. Kpome
TOT0, OJIaro1apst HATUMYHIO B MATEMAaTHUECKUX 33/1a4aX TOYHOTO OTBETA KAXKJIbIH YICHUK MOYKET
MOCJIe BBIMOJIHEHUS 3a/IaHUs TOCTATOYHO TOYHO U OOBEKTUBHO OLIEHUTH CBOU 3HAHUS U MEPY
YCHJIMA, BIIO)KEHHBIX B paboTy, T. €. 1aTh ce0e CaMOOIIEHKY, CTOJIb BXKHYIO 7151 JOPMUPOBAHUS
JUYHOCTH. 3aHUMAsICh T€OMETPHEH, KaKIbli yUEHUK BOCITUTHIBAET B ceO€ TaKHUe JTMUYHOCTHBIE
YepThl XapaKTepa, KaKk CIPABEIIMBOCTb U YECTHOCTbD; MPUBBIKAET ObITh MPEAEIBHO
00BekTUBHBIM. UecTHas u 100pocoBecTHas padoTa Ha ypoKax reoMeTpuu Tpedyer
HAINpPSHKEHHOW YMCTBEHHON paOOThl, BHUMAHUS, TEPITIUMOCTH B IIPEOJOIICHAN PA3ITHUHBIX
TpyaHocTel. [IoaToMy ypoKH reoMeTpiy BOCIIUTBHIBAIOT B YUCHUKAX TPYAOIIO0HE,
HaCTOWYMBOCTD, YIIOPCTBO, YMEHUE COTJIAIIAThCS C MHEHUSIMU APYTUX, JOBOJUTH JIE€TI0

JI0 KOHIIA, OTBETCTBEHHOCTb.

Ha YpOKax reoMeTpun (I)OpMI/IpyeTCH YBAKCHUC K JOCTUIKCHUAM YCIIOBCUCCKOI'O I'CHU,
y6€)K)ICHHOCTB B BaXKHOCTH MaTEMaTHYCCKUX 3HAHHUI B npaKTqucxoﬁ KHU3HU YCIIOBCKaA,
MPU3HAHUC PAJOCTU TBOPUCCKOI'O Tpyaa KakK O,[[HOI>'I N3 OCHOBHBIX YCJIOBCUCCKUX I_IeHHOCTeI\/'I.

['eomeTpus B 1IKOJIE IPEACTaBIISIET cO00M yueOHYI0 TUCHUIUIMHY, IPU U3YYEHUU KOTOPOM
YUYaLIUICS MOXKET OIIYTUTh PaJOCTh MAJIEHBKOTO OTKPBITHS, HEOKMIAHHOTO PEIICHUS 3a1a4H.
Bo3znukaroniye npu 3ToM 4yBCTBa paJoCTH U YIOBIETBOPEHHUS OT TBOPUECKOTO Tpyia
OKa3bIBAIOT CHJILHOE BOCIIUTATEIbHOE BO3JCHCTBUE, T. K. JOPMUPYIOT Y UETIOBEKA NOTPEOHOCTh
B TBOPYECKOM TpY/IE.

Temarndeckoe mianupoBanue 10 kiace

No Coneprxanue marepuana KomanuectBo yacos
naparpada
Brenenue | [Ipeamer crepeomerprn. OCHOBHBIE MMOHSATUS U aKCUOMBI 3 yaca

crepeoMeTpuu. [lepBrie creCTBUS U3 TEOpEM

I'aasa 1. IlapajjieJbHOCTh NPAMBIX U IJIOCKOCTel- 17 yacoB

1 [TapannenbHOCTh NPSMBIX , TPSIMOM U TNIOCKOCTH 3

2 B3anMHOe pacnionokeHue npsMbIX B IPOCTPAHCTBE. YTOJ 4
MEXy PSIMBIMH.
KonTponbnas padora Nel

3 [TapaymiensHOCTh MIIOCKOCTEH 4




&

TeTparap u napajuieaenunes

IB

I'naBa 2. llepneHaMKY/JISPHOCTD NPAMBIX M IJIOCKOCTel-17 yacoB

[lepnieH TUKyYNSIpHOCTD MPSIMON U TJIOCKOCTH

4

[TeprieHAMKYISAP U HAKIOHHBIE. YTOJI MEXKIY NPSIMOU U
IIJIOCKOCTBIO

5

JIByrpaHHb1i yroil. IlepneHiuKynsipHOCTb IIIOCKOCTEN

I'naBa 3. MHororpanHHuku-15 yac

[Tonsitue Muororpannuka. [Ipuzma

N

IInpamuna

HpaBI/IJ'IBHBIe MHOT'OI'DaHHHUKH

O06006111eH1E

Pemrenue 3amau

KonTtponbHas pabora

RINPFPINO D

I'1aBa 4. BekTophl B npocTpancTBe-12 yacos

IToHsiTHe BeKTOpa B MPOCTPAHCTBE

N

CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOPOB Ha
YUCIIO

KomiutaHapHbie BEKTOPBI

w

HTorosoe noBropeHue

BCEI'O

68

TemaTnueckoe miianuposanue 11 kiaace

Ne
naparpada

Conep:xaHue MaTepuajia

KoaunuecTBo 4acoB

I'naBa 5. MeToa KoopAMHAT B NPOCTPaHCTBe-15 yacoB

1.

KOOp,I[I/IHaTbI TOYKHU W KOOPJAHMHATBI BCKTOpa

2.

CkaJiipHO€ TPOU3BEIEHNE BEKTOPOB

o1

3.

JIBHKEHMS

N

I'nasa 6. Huaunap. Konyc. lllap- 17 yacos

Humaap

N

Konyc

Cdepa

Pemenue 3agau

KonTponbHas pabota

Ll S S S

I'nasa 7. O0bémbI TEI-23 yaca

O6BEM IPSIMOYTOJIBHOTO Napajuiesenunena

N

O6bEM psIMON TPU3MBI U IMIIMHIPA

OOBEM HaKJIOHHOW MPU3MBbI, TUPAMUJIbl U KOHYCa

KonTponbHas pabora

O06BEéM mapa 1 wiomazb chepsl

Pemenue 3agau

00600ueHnue no reMe «O0BEMBI»

RPN, INWlW

Hrorosoe noBropenne — 11 yacon

IToBTopenue. Pemenune 3anau

Hrorosas KOHTPOJIbHAsA pa60Ta

BCET'O

66 yacos
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