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IHosicHuTeALHAA 3aNNHCKA
Pabowyas mporpaMma mo T€OMETPHM COCTaBJIeHA Ha OCHOBe (eaepasbHOro 00pa30BaTEIBHOTO

crangapta 2004 roma u [Iporpammer uis 06meoOpazoBaTenbHbIX yupexaeHuit: ['eomerpus. 10-11 kn./ Cocr.

T.A. BypmuctpoBa - Mocksa, «IIpocsemienue» 2009 r

Pabouast mporpamma onmpaercs Ha YMK:

- I'eomerpus 10-11. Yuebnuk ans obmieo0pasoBarenbHbIX yupexaenuid. Aptopsl: JI. C. AtanacsH, B. ©.
byry3os, C. b. Kagomues, JI. C. Kucenesa, 3. I'. Ilo3usk— M.: IIpocsemenue, 2007.
- «["eomerpust. [unaktudeckue matepuansl 10-11 kmace M. Ipocsemenne 2009» aBtopsr: b. I'. 3us, B.
M. Meiinep

ean:-
OBJIa/ICHUE CUCTEMOI MaTeMaTUYECKUX 3HAHUN M YMEHUH, HEOOXOMMBIX B IPAKTHUECKOM

NeSITeIbHOCTH, TIPOIOJKEHUST 00pa30BaHMS;
-npuoOpeTeHne ONbITa MJIAHUPOBAHUS U OCYILIECTBICHUS aITOPUTMUYECKON NESTEIbHOCTH;
-puOOPETeHNE YMEHU SICHOTO U TOYHOTO M3JI0KCHHSI MBICIICH;
-pa3BUTh MPOCTPAHCTBEHHBIC MPEICTABICHUS U YMEHHUS, IOMOYb OCBOUTH OCHOBHBIE (DaKThI U METO/IbI
MJIAaHUMETPUH;
-HAYYUTh M10JIb30BATHCSA FEOMETPUUECKHUM SI3bIKOM ISl ONIUCAHUS IPEIMETOB.
3agauu o0yueHus:
- 3aKpENUTh CBEJICHUSI O BEKTOpax U JIEUCTBUSX C HUMH, BBECTH NMOHSATHUE KOMIUIAHAPHBIX BEKTOPOB B
IIPOCTPAHCTBE;
-chopMHUpOBaTH YMEHHE yYAIlUXCS MPUMEHSITh BEKTOPHO-KOOPAMHATHBIM METOJ K PEUICHUIO 3a/a4 Ha
BBIYHCIICHUE YTJIOB MEXKY MPSIMBIMU U TUIOCKOCTSMHU U PACCTOSTHUN MEXIY JBYMS TOYKAMU, OT TOUKH
J10 TIOCKOCTH;
-J1aTh YYalllUMCsI CHCTEMaTHYECKHE CBEJICHNS 00 OCHOBHBIX TEJIaX M MOBEPXHOCTSIX BPAICHUS —
HWIMHIIpE, KOHYyce, cdepe, mape;
- BBECTHM TOHATHE OOBEMa Telda U BBIBECTH (OPMYNBI JUIsI BBIUMCICHUS OOBEMOB OCHOBHBIX
MHOT'OIPAHHUKOB U KPYTJIbIX TEJ.

CoaepskaHue y4e0HOro npeaMera

10 kjace:

1. BBerenne (aKCHOMBI CTEPEOMETPUH M HX CJIeCTBHS)

[IpencraBnenue pasaena reoMeTpun — crepeoMeTpu. OCHOBHBIE TOHITHS CTEPEOMETPUN. AKCHOMBI
CTEpEOMETPUH U UX CIEACTBUL. MHOTOIpaHHUKHU: KyO, Mapauiesenumnes, IpsSMOyTroIbHbIH
napamiCICIuIca, mpru3mMa, npsamas nprusma, rmpaBujibHasd NpusMa, mupaMujia, mpaBrujibHas nupamMuaa.
MonenupoBanue MHOIOTPAaHHUKOB U3 Pa3BEPTOK U € IOMOIIBI0 T€OMETPUUECKOIO KOHCTPYKTOPA.
eab: 03HaKOMUTH yJallUXCsl C OCHOBHBIMHU CBOWCTBAaMU U crioco0aMu 3aJjaHusl INIOCKOCTH Ha 0ase
IPYII AKCUOM CTEPEOMETPUHN U UX CIIEICTBUH.

OcHOBHas 1€ b— cHOpPMUPOBATH MPEACTABICHHUS yUAITUXCSI 00 OCHOBHBIX MOHATHSIX U aKCHOMAaX
CTEpEOMETPUH, TO3HAKOMUTH C OCHOBHBIMU NPOCTPAHCTBEHHBIMU (PUTYpaMHU U MOJICIIMPOBAaHUEM
MHOTI'OI'PpaHHUKOB.

Oco0eHHOCTBIO yueOHUKa SBJISIETCS] paHHEE BBEJICHHE OCHOBHBIX ITPOCTPAHCTBEHHBIX (UTYp, B TOM
YHclie, MHOTOTPAHHUKOB. J[al0TCSI HECKOJIBKO CIIOCOOOB M3TOTOBIICHUS MOJI€JIe MHOTOIPaHHUKOB U3
pa3BEpPTOK U FEOMETPUUECKOTO KOHCTPYKTOpa. MoeIMpoBaHnE MHOTOTPAHHUKOB CIIYKHUT BaKHBIM
(bakTOpOoM pa3BUTHSI IPOCTPAHCTBEHHBIX MTPEICTABICHUM yUalUXCsl.

2. [Tapa/ieJIbHOCTH NPSIMBIX M IJIOCKOCTEH.
[epecexkaromumecs, napauieabHbIE U CKpELMBAIOIIUECs MPsMbIe B TpocTpaHcTBe. Kinaccupukarus
B3aMMHOI'O PACIIOJIOKEHUSI IBYX NPSIMBIX B pOCcTpaHCTBE. [[pU3HaK CKpemMBarommXcs IpsSMBbIX.
[TapanmnenbHOCTh MPSAMOM U TUNIOCKOCTH B NpocTpaHcTBe. Kiaccudukaniys B3aMMHOTO PACIONIOKEHUS
npsiMOM M TIocKoCTH. [Ipu3Hak napamieabHOCTH IpAMOM U mockocTu. [lapannensHocTs ABYX
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miockocter. Kimaccudukanus B3auMHOTO pacioloKeHus IBYX IIockocTei. [Ipu3Hak mapanienbHOCTH
JBYX INTOCKOCTEH. IIpr3HaKu napaiiesIbHOCTH JBYX NPSIMBIX B IIPOCTPAHCTBE.

Heab: naTh yyamummcsi CUICTEMAaTUYECKUE 3HAHUS O MAapaUIeTIbHOCTH MPSIMBIX U MJIOCKOCTEN B
MPOCTPAHCTBE.

OcHoOBHas 11eJb— cHopMUPOBATH MPEACTABICHUS YUAIIUXCS O MOHATHH MapaljIeIbHOCTH U O
B3aMMHOM PACIHOJOXCHUHN MTPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC, CUCTCMATHYCCKU U3YINUTH CBOMCTBaA
napauIeIbHBIX NPSIMBIX U IUIOCKOCTEH, MO3HAKOMUTH C MOHITUSIMH BEKTOpa, apajljIeIbHOTO IepeHoca,
HapajIeIbHOTO MPOSKTUPOBAHUS U HAYYUTh N300pakaTh MPOCTPAHCTBEHHBIEC (PUTYPHI HA TNIOCKOCTH B
napauieIbHON MPOEKIIUH.

B nannoit Teme 060011a0TCA N3BECTHBIE U3 IJITAHUMETPUU CBEJCHUS O MAPAJIICIbHBIX MPSMBIX.
Bosnbiryro moMolp npu WUTFOCTPALIMU CBOMCTB MapauIeIbHOCTU U IIPU PEILICHUH 3a7a4 MOTYT OKa3aTh
MOACIIN MHOI'OI'PaHHUKOB.

31ech ke ydaluecsi 3HaKOMSTCS C METOJIOM M300paskeHusl TPOCTPAHCTBEHHBIX (DUTYp, OCHOBAaHHOM Ha
napauIeIbHOM MMPOCKTHPOBAHUH, MTOJIYYAIOT HEOOXOIUMBIC TTPAKTUYECKHIE HABBIKU IO U300paKEHUIO
MPOCTPAHCTBEHHBIX (PUTYP HA MIIOCKOCTH. /{1151 yriryOaeHHOTO U3Y4eHUs MOTYT CIY>KUTh 3aJ]aud Ha
MOCTPOEHNE CEYCHUH MHOTOTPaHHUKOB TIOCKOCTHIO.

3. llepnieHAMKYJISIPHOCTD NPAMBIX M IIJIOCKOCTEH.

Yron Mexxay npsiMbIMU B IpocTpaHcTBe. IlepnenaukynspHocTs npaMbIX. [lepnenaukynspHocTs npsmon
U TUI0CKOCTH. [Ipu3HaK neprneHuKyaIspHOCTH IpAMOM U mi1ockocTu. OpTOroHaIbHOE POEKTUPOBAHUE.
[lepnenauKynsip ¥ HaKJIOHHAA. YTOJ MEXAY NPSAMOM U INIOCKOCThIO. JIByrpaHHblid yroi. JInHelHbii
yroja ABYrpa”HHoro yria. [leprneHauKynsapHOCTb IIIocKocTel. IIpu3Hak neprneHIuKyiIsaspHOCTH JIBYX
IUIOCKOCTEN. PaccTosiHre MeX 1y TOUKaMu, IPSMBIMH U IIJIOCKOCTSIMHU.

Henb: nate yyammmcs CUCTEMaTUYECKHUE 3HAHUS O MEPIIECHINKYIAPHOCTH NPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE; BBECTU MOHATHUE YIJIOB MEXAY IPSIMBIMU U INIOCKOCTSAMH.

OcHoOBHasf 1 e€Jb— cHopMUPOBATH NPEACTABICHUS YUAIIUXCS O MOHITHUIX NEPIEHIUKYISIPHOCTU
IPSIMBIX U IIJIOCKOCTEHN B POCTPAHCTBE, CUCTEMATUYECKH U3YYUTh CBOMCTBA MEPIEHANKYIISPHBIX
IIPSIMBIX U IIJIOCKOCTEM, IO3HAKOMUTBH C MOHIATHEM LIEHTPAJIBbHOIO IPOCKTUPOBAHNS U HAYYUTh
n300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH B IEHTPAJIbHON MPOEKIIHH.

B nanHoi#i Teme 0000111at0TCsl U3BECTHBIE U3 IUIAHUMETPHUH CBEJIEHUS O MEPIEHIUKYISAPHBIX IPSIMbIX.
bonpiryro momolb Mpy WLIIOCTPALUKA CBOKCTB NEPIIEHAUKYISPHOCTH U IIPU PELICHUH 3a1a4 MOTYT
0Ka3aTh MOJIEJIM MHOTOI'PaHHHUKOB.

B kayecTBe JONOIHUTENBHOTO MaTepualla yJyalecs 3HaKOMAITCS ¢ METOJIOM H300pakeHUs
IIPOCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha LIEHTPAJILHOM NMPOEKTHpOoBaHUHU. OHU Yy3HAIOT, UTO
LIEHTPaJIbHOE MIPOEKTUPOBAHUE UCIIOIB3YETCS HE TOJIBKO B TEOMETPHH, HO U B XKUBOIHUCH, (hoTorpaduu u
T.J., YTO BOCIIPHUATHE YEIOBEKOM OKPYXKAIOIINX IPEIMETOB ITOCPEICTBOM 3PEHMS OCYIIECTBIISIETCS 10
3aKOHaM LIEHTPAJIbHOTO MMPOEKTUPOBAHUSA. Y Uallluecs MoJIy4yatoT He0OXO0IUMbIe MPAKTUUYECKNUE HAaBBIKU
110 U300paKEHUIO TPOCTPAHCTBEHHBIX (UTYp HA IUIOCKOCTH B LIEHTPAJILHOM MPOEKIIUH.

4. MHOrOrpaHHUKH

MHororpaHHsi€ yriibl. Beilykiible MHOTOIpaHHHUKY U UX cBOWCTBa. [[paBHiIbHbIE MHOTOTPAHHUKHU.
Heab: chopMupoBarh y ydamuxcs NpeacTaBlIeHue 00 OCHOBHBIX BUJaX MHOTOTPAHHUKOB U UX
CBOMCTBAX; PaCCMOTPETh MPaBUIIbHbIE MHOTOTPAHHUKH.

OCcHOBHAa$ II€Jb— 03HAKOMUTh yYaIlIUXCS C MOHATUSIMU MHOTOIPAHHOTO YIJIa ¥ BBITYKJIOIO
MHOTOT'paHHHKA, PACCMOTPETh TeopeMy Diijiepa U ee MPUIIOKEHHS K peIIeHHI0 3a/1a4, ChOPMHUPOBAThH
MPEJICTaBICHUS O MPABUIbHBIX, MOIYIPAaBUIBHBIX U 3B€3/1YaThIX MHOTOIpaHHUKAX, TOKA3aTh
MPOSIBIICHUS] MHOTOI'PAaHHUKOB B IPUPOE B BUE KPUCTAILIOB.

Cpenu mpoCcTpaHCTBEHHBIX (GUTYP 0C000€ 3HAUCHHNE UMEIOT BBITTYKJIbIe (DUTYPHI U, B YACTHOCTH,
BBIMTYKJIbIE MHOTOTpaHHUKHU. Teopema Diinepa o uncie BepiinH, pedep U rpaHeil BBITYKIOTO
MHOTOTPaHHHKA UTPAeT BAKHYIO POJIb B PA3IMYHBIX 001ACTAX MaTeMaTUKU U ee npuioxeHusx. [1pu
M3YYEHUU NMPaBUIIbHBIX, OJYPABIIBHBIX U 3B€3A4aThIX MHOTOTPAHHUKOB CIEAYET UCIOIb30BAThH



MOJIEIH 3TUX MHOTOI'PaHHUKOB, H3TOTOBJIEHHE KOTOPBIX OMUCAHO B YUeOHUKE, a Takke rpaduyeckue
KOMITbIOTEPHBIE CPE/ICTBA.

S5.BeKTopbl B IPOCTPAHCTBE

Bekrops! B npocTpancTBe. KosnmmHeapHble 1 KOMIUIaHapHbIEe BEKTOPHI. [1apanenbHblil nepeHoc.
[NapannenbHoe MPOSKTUPOBAHKE U €r0 CBOKCTBA. [lapanenbHbie TpOeKINH TUIOCKUX (QUryp.
N300pakeHre NpocTpaHCTBEHHBIX (pUryp Ha miuockocTd. CedeHuss MHOIOrpaHHUKOB. McTopuueckue
CBEICHHS.

Heab: chopMupoBaTh y ydaluxcsi NOHATHE BEKTOpa B IPOCTPAHCTBE; PACCMOTPETh OCHOBHbBIE
OIEpaLMK HAJl BEKTOPAMH.

6.IloBTOpeHue
eJsib: MOBTOPUTH U 0000IIUTH MaTepuall, u3y4eHHbIi B 10 kiacce.

11 kiaacc:
IToBTOpenune kypca reomerpun 10 Kiacca

1. KoopanHaThI TOYKH M KOOPAMHATHI BEKTOPOB B IPOCTPAHCTBE

[TpsimoyronbHas cucremMa KOOPAMHAT B IIPOCTPAHCTBE. PaccTosHME MEXy TOYKaMH B IPOCTPAHCTBE.
BexTopsl B mpoctpanctBe. JlinHa BekTopa. PaBeHCTBO BekTOpoB. Cll0’KEHHE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uncio. Koopaunars! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.

Ienb: BBeAcHME NOHATHE IPAMOYTOJIBHOM CHCTEMBl KOOpPAMHAT B IPOCTPAHCTBE; 3HAKOMCTBO C
KOOPJAMHATHO-BEKTOPHBIM METO/IOM pELICHUS 3a1a4.

Lean: chopMupoBaTh y ydalmuxcs YMEHHS MPUMEHSTh KOOPIWMHATHBIA W BEKTOPHBIA METOABI K
pPELICHUIO 3aJad Ha HaXOXJCHHWE NJIUMH OTPE3KOB U YINIOB MEXAY MpPSAMBIMM U BEKTOpaMHU B
npocTpaHcTBe. B Xxone um3ydeHHMs TeMbl 1ElecOOOpa3sHO  HCHOJIb30BaTh  AHAIOTHIO  MEXIY
paccMaTpUBAacMbIMU TOHATHSMU Ha IJIOCKOCTH M B IMPOCTPAHCTBE. DTO MOMOXKET ydaulumcs Oosee
INIyOOKO M OCO3HAHHO YCBOMTbH M3Y4aeMbI MaTepuai, YSACHUTh COAEpKAHME M MECTO BEKTOPHOTO M
KOOPAMHATHOTI'O METOJ0OB B KypCe€ r€OMETpUU

OcHOBHAasg Ieb— 0000IMTh U CUCTEMAaTU3UPOBATH MPEICTABICHHUS YUAIIUXCS O IEKAPTOBBIX
KOOPJIMHATaX U BEKTOpaX, MO3HAKOMUTD C MOJIIPHBIMH U CEepUUECKUMHU KOOPIUHATAMH.

N3yueHne KOOpIMHAT U BEKTOPOB B IIPOCTPAHCTBE, C OJJHOM CTOPOHBI, BO MHOTOM IIOBTOPSET U3Y4CHUE
COOTBETCTBYIOLIMX TEM IUIAHUMETPUH, a C JAPYrod CTOPOHBI, JaeT alreOpandeckuii MeToJl peleHHs
CTEPEOMETPUYECKHUX 3a/1a4.

2.1InauHAp, KOHYC, AP

OcHoBHbIE 271eMeHTHI ceprl U mapa. B3aumHoe pacnonoxenne chepbl U MIOCKOCTH. MHOTOTpaHHUKH,
BNHMCaHHbIE B cdepy. MHOrorpaHHUKH, OMHCaHHbIe OKOJO cdepbl. umuuap u konyc. Duryper
BpAaIlCHMUS.

Heanb: BeIpaOoTKa y yUAIIUXCSl CUCTEMATHYECKUX CBEACHUI 00 OCHOBHBIX BUJIAX TEJl BpAIICHUSI.

Henu: nate yyamuMmcs CUCTEMAaTHUUYECKHE CBEACHHS 00 OCHOBHBIX BHIAaX Tell BpaileHus. M3yueHue
KpyTJbIX Ten (MUINHApPaA, KOHYCA, IIapa) 3aBepIIaeT U3yYeHHE CUCTEMbl OCHOBHBIX MPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX Tell. B Xoae 3HaKkoMCTBa € TEOPETHYECKMM MAaTepUaioM TEMbl 3HAYMTENIbHO
Pa3BUBAIOTCS MPOCTPAHCTBEHHBIE MPEACTABICHUS YUAIIUXCsl: KPYTJIbIE TeJla pacCMaTpUBaTh Ha MpUMEpe
KOHKPETHBIX T€OMETPUUYECKHX TEJ, M3ydaTh B3aUMHOE PACIIOJIOXKEHUE KPYTIbIX Ted U IJIOCKOCTEH
(kacaTenbHBIE U CEKYIHE TUIOCKOCTH), O3HAKOMHTH C TOHSATHUSMH OINMWCAHHBIX W BIHCAHHBIX MPHU3M U
nupamul. Permats 00bIioe KOTUYECTBO 33/1a4, YTO MO3BOJSET MPOAOKUTE padboTy Mo (HOPMHUPOBAHHIO
JIOTUYECKHUX U TPaPUIECKUX YMEHHM.

OcHoOBHas 1 ¢eab— chOpMUPOBATH MPEACTABICHUS YUAITUXCA O KPYTIBIX TENaX, U3YUUTh CIydyau
WX B3aMMHOTO PACIIOJIOKEHUS, HAYYUTh U300pakaTh BITMCAHHBIE M OMMMCAHHBIC (DUTYPHI.

B nanHOlf TemMe 0000IIArOTCS CBENEHUS W3 IJIAHUMETPUU 00 OKPY)KHOCTH U Kpyre, O B3aUMHOM
PaCIOIOKEHUU TIPSIMOM U OKPYKHOCTH, O BIMCAHHBIX W OMHMCAHHBIX OKPY)KHOCTSAX. 371€Ch ydaluecs
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3HAKOMATCA C OCHOBHBIMHU (DUTypamMH BpallleHUs, BBIICHSIOT HUX CBOMCTBa, ydarcs UX H300pakaThb U
pemaTh 3amgayn Ha Qurypsl BpameHus. @opmupoBaHuio Oosiee TIyOOKHX MPEICTABICHUM ydaluxcs
MOTYT CIYXHUTh 337a4l Ha KOMOMHAIIUU MHOTOTPAaHHUKOB U (UTYp BpaIlCHHUS.

3. O0beM M II0IIAAb OBEPXHOCTH

[TonsTne oobema u ero cBoiicTBa. OOBEM MUIMHAPA, MPSIMOYTOIBHOTO MApaJICICUIea U TPAU3MBL.
[Tpunnun KaBanbepu. O6veM nupamuasl. O0beM KOHyca U yceueHHOro KoHyca. OObeM mapa u ero
yacteil. [lnomanes MOBEpXHOCTH MHOTOTpAaHHUKA, IMWIMHAPA, KOHYCa, YCeYeHHOro koHyca. Ilmomann
MOBEPXHOCTH 1l1apa U €ro 4acTeu.

Hean: cucremaruszanus M3y4eHHS] MHOTOIPAHHUKOB M TEJI BpallleHUs B XOJ€ pEIICHUS 3a1ady Ha
BBIUMCJICHHE UX 00BEMOB.

Lenu: npogoIDKUTh CUCTEMATUYECKOE M3YyUYE€HHE MHOTOTPAaHHUKOB M TEJ BPAILCHUS B XOJAE pEUICHUS
3a]1a4 Ha BBIYUCIIEHUE UX 00bEMOB.

[TonsiTie oObeMa BBOAWTH MO AHAJIOTHH C MOHATHEM IUIOMIAJN TUIOCKOH (GUTYpBI U (OPMYyIUPOBATH
OCHOBHBIE CBOMCTBa 0OHEMOB.

CymiecTBOBaHHWE ¥ EIUHCTBEHHOCTh OOBEMa Tela B INKOJIBHOM Kypce MaTeMaTHKWA MPHUXOIUTCS
MpPUHUMATH 0€3 J0Ka3aTeIbCTBa,

TaK Kak BOMPOC 00 00beMax MPUHAIICHKUT, MO CYIIECTBY, K TPYAHBIM pa3jiesiaM BBICIICH MaTeMaTUKH.
[ToaTomMy HyXHbBIE Pe3yNbTaThl YCTAaHABIUBATh, PyKOBOJCTBYSICH OOJbILIE HATJISIHBIMU COOOPaXKECHHUSIMHU.
Y4eOHbI MaTepuall TJIaBbl B OCHOBHOM JIOJDKEH YCBOUTBHCS B MTPOIIECCE PEIICHHMS 3a/1a4.

OcHoOBHas 1enb— cHopMUPOBATH NMPEACTABICHUS YUAIIUXCS O TOHATUAX 00bEMa U TUIOIIATN
MIOBEPXHOCTH, BBIBECTH (POPMYJIBI OOBEMOB U ILIOMIAICH MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX
buryp, Hay4YuTh penaTh 3a/1a4M Ha HaXOXKACHHEe 00BEMOB U IJIOLIA/IeH TOBEPXHOCTEH.

N3yuenue o0beMOB 0000IIa€T M CUCTEMATHU3UPYET MaTepual IJIAHUMETPUU O IUIOMIAAX TUIOCKUX
¢uryp. [Ipu BbeIBome (dopmyn o0bEeMOB HcIoNb3yeTcss MpuHOMN KaBanbepu. DTO MO3BOJISET YHCTO
TEOMETPUUYECKHUMH METOAaMH, 0€3 HCIOJIb30BaHMsI HMHTErpaja WM NPENeTbHOTO Iepexoja, HaWTu
00BEMBI OCHOBHBIX MTPOCTPAHCTBEHHBIX (DUTYD, BKIIOYas 00BEM I11apa U ero 4acTeu.

[IpakTrueckass HAMpPaBJICHHOCTb ATOW TEMBI OIPEAENAeTCS OOJBIIMM KOJUYECTBOM Pa3HOOOpPa3HBIX
3a/1a4y Ha BBIYHCIICHHE 00bEMOB U IIOIIA/IEH TOBEPXHOCTEH.

IHoBTOpenue

Iesn: moBTOpEHUE U cUcTeMaTu3ausa Mateprana 11 kiacca.

Hesn: moBTOpUTh U 00OOIIMTH 3HAHMA M yYMEHHS, yJallluXcs 4yepe3 pelleHre 3aad Mo CIeTyOIIUM
TEMaM: MCTOA KOOPpAWHAT B IMIPOCTPAHCTBE; MHOTI'OIPAaHHHUKHU,; TCJIa BpaHIeHI/ISI; 00BEMBI MHOT'OTPaHHUKOB U
TEJ BpalleHUs

TemaTHuyeckoe NJIAHUPOBAHUE

10 kJaace
Homep Tema ypoka KoanuectBo
naparpada 4acoB
Beenenue 5
1,2 [Ipenmer crepeomeTprn. AKCHOMBI CTEPEOMETPUH
1
3 HekoTopsie ciencTBust u3 akCHOM 1
Penienure 3a1ay Ha NpUMEHEHHE aKCUOM CTEPEOMETPUHN U UX CIIEJICTBUN. 3
I'nasa I [lapanjieJJbHOCTDL NPAMBIX W IIOCKOCTEH 19
[TapamnensHble npsMble B IpocTpaHcTBe. [lapamiensHoCTh NpsAMOi U
4,56 IUIOCKOCTH 3
IToBTOpEHME TEOpHUH, peLICHNE 3a14a9 Ha TapaJLIEIbHOCTD NIPSIMOM U 3
IIJIOCKOCTH.
B3anmMHoe pacnionoxxeHue npsiMbIX B MPOCTPAHCTBE. YTOI MEXAY
7,8,9 TIPSIMBIMU. 3




HOBTOpeHI/Ie TCOpUH, pCIICHUC 3aa4.

KonTtposbnast padora Nel no teme: «l[lapamienbHOCTb MPSIMBIX B 1
IIPOCTPAHCTBE»
[Tapannensubie mnockocTu. CBONCTBA MapauiedbHbIX TUIOCKOCTEH.

10, 11 2
12 Tetpasp 1
13 [Tapamrenenunen 1

3aaumn Ha MOCTPOCHUE CCUCHHIA 1

3a4ér no reme: «IlapayieIbHOCTD NPSIMBIX U TIOCKOCTEN 1

KonTtposbnast pabora Ne2 nmo teme: «llapamieabHOCTh IIIOCKOCTEW» 1

I'napa Il IlepneHanKy/ASPHOCTD NPSIMBIX U IJIOCKOCTEI. 20

15, 16, 17, 18 | IlepneHauKyIIpHOCTH OPSIMON U MJIOCKOCTH 4

Pemenue 3a1a4 Ha NePIEHAUKYIISIPHOCTD MPSIMON U INIOCKOCTH 1

KonTpommpyromas camocrositenpHast paborta 1
[lepnienaAnKyISp U HAKIIOHHBIE. YTOJI MEXKAY MPAMOU U INIOCKOCTBIO.

19, 20, 21 3
[ToBTOpenue Teopun. PemieHre 3anay Ha NPUMEHEHHE TEOPEMBI O TPEX 2
NEepIEHIUKYJIIIPax, Ha YTOJl MEKAY NPSIMOM U INIOCKOCTBIO.

Kontponupyromiasi camocTtosiTesibHast pabota 1
JByrpanusiii yron. [lepneHquKyIapHOCTh MIIOCKOCTEM.

22,23, 24 4
KonTponupyromas camocrositenbHas paborta 1
IloBTOpEHME TEOpUH, PELLICHUE 3aa4. 2
3a4ér no reme: «llepneHIUKYIIPHOCTD NPSIMBIX U INIOCKOCTEH» 1
KonTtpoubnas padora Ne3 nmo teme: «llepneHauKyIspHOCTD NPSIMBIX U 1
IJIOCKOCTEI

I'naa III MHOrorpaHHHKH 12

25, 27 [Tonsitue MHOTOTrpanHuKa. [Ipu3ma. 3

28, 29, 30 [Tupamuna 3
IToBTOpEHME TEOpUH, PELICHUE 3a0a4 1
Konrponupyromiast camoctosiTennbHast paborta 1

31, 32,33 [TpaBWiIbHBIC MHOTOTPAHHUKH 2
3a4éT nmo reme: MHOrOrpaHHUKN 1
KonTtpoasnast padbora Ne4 no teme: «MHOrorpaHHUKI 1

I'1aga IV. BeKTOpLI B NPOCTPAHCTBE 6
1 IlonsiTve BEKTOpA B IPOCTPAHCTBE 1
2 CrnosxeHue ¥ BbIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCJIO. 2
3 KomMruranapHbie BEKTOPBI 2
3ader no Teme «BekTOpbI B IPOCTPAHCTBE» 1
IloBTOpeHnE 6
11 kaace
Homep naparpadga Tema ypoka KoanuectBo
4acoB
IloBTOpEHHE 2
I'naBa V. MeTo1 KOOPAHHAT B NPOCTPAHCTBE 15
1 KoopauHaTel TOYKM ¥ KOOPAMHATHI BEKTOPA. 6
2 CxansipHO€ MPOU3BEJIEHUE BEKTOPOB. 7
KonTpoannas padora Nel mo teme: «BekTops! B 1
IIPOCTPAHCTBEN
3ader o Teme: «CKansipHOE MTPOU3BEICHUE BEKTOPOBY 1




Laasa V1. Hnaunap. Konye. Ilap. 16

1 07830503 010) 3

2 Konyc 4

3 Cdepa 7

Kontpoabnasi padora Ne2 mo teme: «lwmnap. Konyc. [ap.» 1

3auver mo teme: «{ununnp. Konyc. llap.» 1

InaBa VII. O0béMbI TeJl. 17

1 O0BEM TPSIMOYTOJILHOTO TTapaJlIeIICITUTIEIA. 3

2 O0BEM TTPSIMON IPU3MBI M IWJTHHIIPA 2

3 O0bEM HAKJIOHHOM MPU3MBI, TUPAMUJIBI U KOHYCA. 5

4 O0nBEM 11apa u TwiIoniaab cepsl. 5

KontpoJsbHas padora Ne3 no teme: «O0BbEMBI TED» 1

3auer no Teme: «KOOBEMBI TEI» 1

3akJIl04YNTe/IbHOE IOBTOPEHNE NPU NOAr0TOBKE K HTOIOBOIi ATTeCTAIMM 110 18
reoMeTpuu

TpeOoBaHUs K YPOBHIO OJATOTOBKH YUAILIMXCS

B PE3YIbTAaTC U3YUCHUSA KypCa I'€COMCTPUN 10-ro kaacca ydqamuecd J0JIKHbI YMEThb:

[Tostb30BaThCs TEOMETPHUSCKUM SI3BIKOM JIJISI OTTMCAHUS TTPEIMETOB OKPYIKAIOIIETO MHUPA;
AHanu3upoBaTh B NPOCTCHINMX CIIy4asX B3aUMHOE pACIIOJIOKCHHE OOBEKTOB B
IIPOCTPAHCTBE;

PacroznaBaTth Ha 4YepTekax M MOJCIAX MPOCTPAHCTBEHHBIC (POPMBI, COOTHOCHTH
TpeXMEepHBbIC OOBEKTHI C UX ONMUCAHHUSIME, U300PaKCHISIMHU;

N300paxxaTh OCHOBHBIC MHOTOTPAaHHMKH W KpPYIJIble Teja; BBIIOJIHATH YEPTEKHU I10
YCJIOBHIO 33]1a4, OCYIIECTBIIATh IPeoOpa3oBaHus GUryp;

Crtpouts mpocTeiiimme ceueHust Kyoa, Ipu3Mbl, TUPAMUJIBL;

Pemarp miiaHUMETpUYECKUE U TIPOCTCHUININE CTCPEOMETPUYCCKHE 3a/1a4l Ha HAXOXKIICHUE
T€OMETPUUYECKUX BEITMYUH(JIMH, YTIIO0B, IUIOIIA /e, 00bEMOB);

Hcnonb30BaTh MpU pelICHHH CTEPEOMETPUUYECKUX 3aqad IUIaHUMETpUUYeCKrue (PakThl U
METO/IBI.

WCIIOJIb30BaTh MPHOOPETECHHBIC 3HAHUS, YMEHUS, HABBIKU B MPAKTHUECKOHN NEATEITHHOCTH
1 TIOBCCAHEBHOM JKM3HH JIJIS:

v HCCIENOBAHUS HECIOXKHBIX IPAKTUUECKUX CHMTYalluii Ha OCHOBE M3YYEHHBIX
(dbopMyI u cBOICTB uryp;

v/ BBIYMCIIEHHS IUIOMIAAEN IOBEPXHOCTEH MPOCTPAHCTBEHHBIX Te IPH PELIEHUH
MPAKTUYECKUX 3a]a4, WCIONb3ysSd TMpH HEOOXOAMMOCTH CIPABOYHUKH H
BBIYHCIUTEILHBIC YCTPOWCTBA ;ONMUCAHWS PEATbHBIX CUTyalldid Ha S3BIKE
TCOMETPHH

B pesynbrare uzyuenus kypca reomerpuu 11-ro kiacca yyamnimecst JOJIKHB YMeTh:

pelaTh IpOCThIE 3aJa4X 10 BCEM N3YYEHHBIM TEMAM, BBINOIHSSA CTEPEOMETPUUECKHN YEPTEXK.
ONMCHIBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

AQHAIM3UPOBATH B MPOCTEUIINX CIydasiX B3aUMHOE PACIIONIOKEHHE 0ObEKTOB B TPOCTPAHCTBE.
n300paxkaTb OCHOBHBIE MHOTOYTOJIbHUKH; BBITTOJIHSITH YEPTEXKH 110 YCIOBHIO 3a/a4.

CTPOUTH MPOCTEUIINE CeUeHUS KyOa, MPU3MBbI, TUPAMUJIbI.

pelaTh IUIAHUMETPUYECKHUE U IPOCTeHIINe CTEpEOMETPHUECKHE 3a/1a4K Ha HaX0XICHHE
FeOMETPUUECKUX BEJIUYUH ([UIMH, YIJIOB, TUIOIIAIEH ).

UCTIOJIb30BaTh MPH PEIIEHUH CTEPEOMETPUUYECKHX 33/1a4 INITaHUMETpUYeCcKHe (DaKThl U METO/IBI.
YpoBeHb BO3MOKHOM MOATOTOBKH 00yYaK0IEr0Ccs

YMeThb pacro3HaBaTh Ha YEpTEKax U MOEISAX MPOCTPAHCTBEHHBIE (POPMBI.

7




YMeTh ONHCHIBaTh B3aUMHOE PACIONOXKCHUE IMPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apryMeHTHPOBATh CBOU CYXJEHHsI 00 3TOM paclo0KEeHUH.

IIpoBOIUTE TOKa3aTENbHBIEC PACCYKIACHUS B XO/I€ PELICHUS 3a/1a4.

Hcnonb3oBaTh NPHOOPETEHHbIE 3HAHUS W YMEHHUS B IPAKTHYECKOM JESITEIbHOCTH MU
IIOBCEHEBHOM JKM3HU JJIs1: UCCIe0BaHMsl (MOJICIMPOBAHUS ) IPAKTUUECKUX CUTYalUil HA OCHOBE
U3ydyeHHbIX  (GopMyn W CBOMCTB  (uUryp; BBIUMCIEHHUS  IUIOHMIAJeHl  TOBEPXHOCTEH
IPOCTPAHCTBEHHBIX TEJ IPU PELICHUM NPAKTHUYECKUX 3a/ad, UCIOJb3ysd MPU HEOOXOIUMOCTH
CIIPaBOYHMKHU U BBIYMCIIUTEIIBHBIE YCTPOUCTBA.



