HOACHUTEJIBHAS 3AIINCKA

Crartyc I0KYMeHTa

PabGouass mporpamma MO TE€OMETPUU COCTaBJI€Ha Ha OCHOBE (eaepatbHOro
KOMIOHEHTa ['0Cy1TapcTBEHHOTO CTaHapTa cpeiHero (MOJHOro) olIiero oopa3oBaHus
Ha mpoduabHOM YypoBHe, [IpumepHOil mporpammbl cpeaHero (MOJHOTO) OOIIero
oOpa3oBaHHs 10 MaTeMaTuke (reoMerpusi), aBTopckod nporpamMmbsl A. B. Iloropenos
«IIporpamma no reometrpuu (0a30BbIif U TPOGUILHBINA ypoBHH)». Pabouas mporpamma
KOHKPETU3UPYET COJEPKAHNE MPEAMETHBIX TEM 00pa30BaTEIbHOIO CTaHAApTa U JAeT
pacnpeziesieHue y4eOHbIX 4acoB IO pa3jienaM Kypca.

Marepuan, xotopelii B OOs3aTEIbHOM MHUHHUMYME COJEPKAHUS OCHOBHBIX
o0Opa30BaTeNbHBIX CTAaHIAAPTOB BBIACIEH KYpPCHUBOM, T. €. MOMJICKUT U3YUYEHUIO, HO HE
BKJIFOYAETCSI B TPEOOBAaHUS K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, BBEIEH B OCHOBHOE
coJiepKaHue MPUMEPHON pOorpaMMBbl O€3 BbIIEIECHUS KypCUBOM.

PaGouas mporpamma BBITIOJIHSET JBE OCHOBHBIE (DYHKIIUU.

Hnupopmayuonno-memoouueckaa (QyHKIUS TO3BOJSET BCEM y4YaCTHHUKAM
00pa30BaTENbHOTO MpOoLIECcCa MOTYYUTh MPEACTABICHUE O LIENSAX, COAEPKAHUM, O0IIeH
CTpaTeruu O0y4YeHHUs, BOCIHUTAHUS U PA3BUTHUS YYalIMXCA CPEICTBAMHU JAHHOTO y4eO-
HOTO Ipe/IMETa.

OpzanuzayuonHo-naanupyrouias GyHKUUs NpeycCMaTpPUBAET BBIJCICHHUE ITAIOB
oOydeHHsi,  CTPYKTYpUpOBaHME  y4yeOHOro  maTepuana,  ONpeNeJieHuE  €ro
KOJIMYECTBEHHBIX U KAUECTBEHHBIX XapaKTEPUCTUK Ha Ka)KJOM M3 3TaIlOB, B TOM UYHUCIIE
JUI COZIEP>KATEIBbHOIO HANIOJHEHUS POMEKYTOYHON aTTECTAllUU yUaIIUXCS.

OO0mas xapakTepuCcTHKA Y4e0OHOro npeamera

B npodumibHOM Kypce coaep:kaHMe 0Opa3oBaHUs, MPEICTAaBICHHOE B OCHOBHOM
IIKOJIE, pa3BUBACTCS B CIACAYIOUINX HAMPABICHUAX:

CUCTeMAaTH3alMsl CBEACHUH O uuciax; (QOpMUpOBaHUE MPEACTaBICHUM O
paclIMpeHUH YMCIOBBIX MHOYKECTB OT HATYpajbHBIX 1O KOMIUIEKCHBIX KaK crocooOe
MOCTPOEHUsI HOBOI'O MAaT€MAaTHYECKOro ammapara JJjisl pelleHHs 3a7ad OKpY>KAaroLIero
MUpa ¥ BHYTPEHHUX 3a/1a4 MaTEeMaTUKN; COBEPIICHCTBOBAHNE TEXHUKHU BBIYUCIICHUH;

pa3BUTHE M COBEPIICHCTBOBAHHWE TEXHHUKU airedpandyeckux MnpeoOpa3oBaHMmil,
pelIeHus] ypaBHEHHI, HEPABEHCTB, CUCTEM;

CUCTEMAaTH3alMsl M PACIIMPEHUE CBEIECHUN O (YHKUUAX, COBEPIICHCTBOBAHUE
rpa@uueckux  yMEHHH; 3HAKOMCTBO C OCHOBHBIMM HJE€IMH M  METOJaMH
MaTEeMaTHYECKOr0 aHajin3a B 00beMe, MO3BOJISAIOLIEM HCCIENI0BaTh 3JIEMEHTapHbIE
(GYHKIUM U peliaTh NpocTellre reoMeTpudeckue, (u3nueckue U Ipyrue IpuKiIagHbie
3a/1a4H;

paciMpeHre CUCTEMbl CBEIEHUH O CBOMCTBAaX IUIOCKMX (DUTYp, CHCTEMaTHYECKOE
U3YyYEHUE  CBOWCTB MPOCTPAHCTBEHHBIX  TEJ, pPa3BUTHE  NPEICTABICHUNA O
r€OMETPUYECKUX U3MEPEHHUSX;

pa3BUTHE NPEICTABICHUA O BEPOSATHOCTHO-CTATHUCTUYECKHX 3aKOHOMEPHOCTSX B
OKpPYKaloIlleM MHUPE;

COBEPILIEHCTBOBAHME MATEMAaTHUYECKOTO pa3BUTUSL JO YPOBHSI, IO3BOJISIOIIETO
CBOOOJHO MPUMEHSATh U3YUYEHHBIE ()aKThl M METO/IbI IIPU PEIICHUH 33724 U3 PA3TUYHBIX
pa3zeNoB Kypca, a TAaKyKe UCIOJIb30BaTh UX B HECTAHIAPTHBIX CUTYAIIUX;

dbopmMupoBaHue  CHOCOOHOCTM  CTPOUTH W MCCJIEAOBaTh  MPOCTEHIIHE
MaTeMaTUYECKUE MOJEIU IpU PELIECHUM NPUKIAIHBIX 3a]ad, 3a4ad U3 CMEKHBIX




JUCLMILUINH, YriyOJeHue 3HaHUM 00 OCOOEHHOCTSX INPUMEHEHMsS] MaTeMaTUYeCKHUX
METOJI0B K MCCIIEIOBAHUIO ITPOLIECCOB U ABJIEHUI B IPUPOJE U OOLLECTBE.

N3ydyeHne MaTeMaTUKU B cTapllel MIKoJe Ha NPOpUIbHOM YPOBHE HAlpPaBICHO Ha
JNOCTHKEHHUE CIEAYIOINX LeJIeH:

(popmMupoBaHue npeacTaBIeHUN 00 UAESIX U METOJIaX MaTEMAaTUKH; O MaTEMaTHKeE
KaK YHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE MOJEIMPOBAHUS SIBJICHUI U IPOLECCOB;

OBJIAJICHHE YCTHBIM M MMCbMEHHBIM MaTEMAaTUYECKUM SI3bIKOM, MATEMAaTHYECKUMU
3HAHUSIMM U YMEHMSIMH, HEOOXOAMMBIMHU I HM3YyYEHHs] LIKOJBbHBIX €CTECTBEHHO-
Hay4YHbIX JIUCUMIUIMH, i1 MPOJOJDKEHHS O0Opa3oBaHUS M OCBOCHHS H30paHHOU
CHEUAaIbHOCTH HA COBPEMEHHOM YPOBHE;

pa3BuTHe JIOTUYECKOTO MBILLJIEHUS, AIrOPUTMHYECKOM KYJbTYpBHI,
MPOCTPAHCTBEHHOTO BOOOpaXEHMs, pa3BUTUE MATEMATUYECKOTO MBIIUICHUS |
MHTYUIUH, TBOPUYECKUX CIOCOOHOCTEW HA YPOBHE, HEOOXOAMUMOM I MPOAOJKEHUS
oOpa3oBaHMsI M JJIi CaMOCTOSITEJIBHOM JEATEIbHOCTH B OO0JIACTH MAaTEMAaTUKH U €€
NPUIIOKEHUH B Oyaylieil mpodeccuoHalbHOMN 1EATEIbHOCTH;

BOCIIMTAHME CPEACTBAMU MATEMATHKH KYJbTYpPbI JIMYHOCTH Y€pEe3 3HAKOMCTBO C
UCTOpPHUEN pa3BUTUS MATEMAaTHKH, SBOJIOLMAEH MaTeMaTHYECKUX HJIEH; NOHMMaHUS
3HaYUMOCTH MaTEMaTHUKH JIJIs1 OOIIECTBEHHOTO pOrpecca.

MecTo npeamera B 0a3UCHOM Y4eOHOM IJIaHE

Cornacno ®enepanbHOoMy 0a3MCHOMY Y4ye€OHOMY IIaHy Il 0Opa30BaTENIbHBIX
yupexaeHuil Poccuiickoit @enepauuu sl 00A3aTENBHOIO W3YYEHUST MATEMATHKU Ha
ATare OCHOBHOTO 00I1Iero oOpa3oBaHus OTBOAUTCS HE MeHee 420 4 u3 pacuera 6 4 B
Heneno. [Tpu aTom yueOHOE BpeMsi MOKET ObITh YBEIMYEHO 10 12 ypOKOB B HEJENIO 3a
CYET IIKOJBbHOIO KOMIIOHEHTa C YYETOM 3JIEKTUBHBIX KypcoB. IIpumepHas nporpamma
paccuntana Ha 408 yuyeOHBIX uacoB. I[lpu 3TOM B HeWl NpPemycCMOTpPEH pe3epB
CBOOOJHOTO yuyeOHOro BpemMeHHM B oObeMe 50 ydeOHbIX 4YacoB MJis pean3aluu
aBTOPCKUX TOJXOJI0B, MCIIOJIB30BaHUSI PA3HOOOPA3HBIX (HOPM OpraHM3aIuu yuyeOHOTO
npouecca, BHEAPEHUS COBPEMEHHBIX METOJOB OOyYeHUs U  MeAarornyeckux
texHosoruii. Pabodast mporpamma mo reomerpun paccuutaHa Ha 70 yacoB (2 4daca B
HEJIEIIO).

[Ipu peanuzanuu paboueii nporpammel ucnoibsdyercs YMK ITloropenosa A. B.,
Bxoasmuii B denepanbHblil MepedeHb y4eOHUKOB, YTBEPKICHHBbIH MUHHUCTEPCTBOM
oOpa3zoBanust U Hayku P®. Jlnsg u3ydeHus Kypca peKOMEHAYETCS KIIAaCCHO-ypOYHas
CUCTEMA C HCIOJb30BAHUEM PA3IUYHBIX TEXHOJOTUW, (OpM, METOJIOB OOyYEHHS.
Pabouass mporpamMma mnpeaycMaTpuBaeT BBINOJHEHHWE MPAaKTUYECKOW YacTh Kypca: 4
KOHTPOJIbHBIX Pa0d0T, CAMOCTOSITENIbHbIE U POBEPOUHBIE PAOOTHI.

[Ipu cocraBienuun pabouyeld MpPOrpaMMbl YYTEHbI PEKOMEHAAIMU WHCTPYKTHUBHO-
Meroandeckoro nucbma «O npenonaBanuu marematuku B 2012-2013 yue6HOM roay B
00111€00pa30BaTeNIbHBIX YUPEKICHUIX benropoackoi odiactiy



TPEBOBAHUS K MATEMATHYECKOM MOJATOTOBKE OB YYAIOIIIAXCS

OO1eyueOHbIe YMEHNSI, HABBIKH U CIIOCOODBI 1eITeJIbHOCTH

B xome wu3yueHMs MaTeMaTUKH B MNpO(MIBHOM Kypce CTapIiied IIKOJIbI
oOyyaromuecs: MpoAOKAIOT OBJIaJACHUE PAa3HOOOPa3HBIMH CIIOCOOAMH JEATEIbHOCTH,
PUOOPETAIOT U COBEPIIIEHCTBYIOT OIIBIT:

MPOBEJCHUS  JOKa3aTeIbHBIX  PACCYXICHUW, JIOTUYECKOr0  OOOCHOBAaHMS
BBIBOJIOB;

UCTIOJIb30BAHUSA  Pa3fIMYHBIX  S3bIKOB ~ MaTEMaTUKW I WJUIKOCTPAIUH,
MHTEpIIPETalNK, APTYMEHTALIMK U I0Ka3aTelIbCTBA;

pelIeHus MUPOKOro Kiacca 3ajlad U3 pa3IMuHbIX Pa3JeloB Kypca, HOMCKOBOU U
TBOPYECKOU IESITEILHOCTH MIPU PEIICHUH 3a]1a4 MOBBIIIEHHOMN CIOKHOCTUA U HETUIOBBIX
3aja4;

MJIAHUPOBAHMS M OCYILECTBIICHUS AITOPUTMUYECKON JEATEIbHOCTU: BBITIOJIHEHUS
1 CaMOCTOSITEJILHOTO COCTaBJICHUS aJTOPUTMHUUYECKUX MPEANMCAHUN U UHCTPYKIUN Ha
MaTEMAaTUYECKOM MaTepualie; HCIOJIb30BAaHUSI M CAMOCTOSITEIBHOTO COCTAaBJICHUS
dbopMys1 Ha OCHOBE OOOOIIECHMS YACTHBIX CIIy4acB M PE3yJIbTAaTOB ASKCIEPUMEHTA;
BBITNOJIHEHUS PACUYETOB MPAKTUUECKOTO XapaKkTepa;

MOCTPOEHUSI M HCCICAOBAHMS MATEMaTUUYECKUX MOJEICH Uil ONUCAHUS U
pellieHusT MPUKIAIHBIX 3aj]a4, 3a7ad U3 CMEXHBIX JUCIHUIUIMH U PEaJbHOU >KU3HHU;
MPOBEPKH U OIIEHKH PEe3yJIbTaTOB CBOEH PabOTHI, COOTHECEHHS MX C IOCTaBJICHHOM
3aJ1a4e, C JUIHBIM >KH3HCHHBIM OITBITOM;

CaMOCTOSTENIbHOM pabOThl C HCTOYHHKAMU MH(POpPMaLIUH, aHAJIW3a, 0000IIEHUS U
CUCTEeMAaTH3alK NOJIy4YeHHON nH(pOpMaILINK, HTHTETPUPOBAHUS €€ B TUYHBIH OIIBIT.

Pe3viabTaThl 00YUeHUA

PesynbTaThl 00yueHus mpeacTaBieHbl B TpeOoBaHUSX K YPOBHIO MOATOTOBKHU U
3a/1al0T CUCTEMY MTOTOBBIX PE3YyJbTaTOB OOYUYEHMSs, KOTOPBIX JOJDKHBI JIOCTUTAaTh BCE
BBIITYCKHUKH, W3yUYaBIINE KypC MaTeMaTUKH 1O MPOQUIBHOMY YPOBHIO, U TJOCTUKEHUE
KOTOPBIX  SIBIISIETCSL  OOSI3aTENIbHBIM ~ YCIIOBHEM  TIOJIOXKHUTEIBLHOM  aTTECTalluH
oOyyarommxcs 3a Kypc cpeaHeit (IoJIHOM) MKOJIBl. ITH TpeOOBaHUS CTPYKTYPUPOBAHBI
110 TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATh», «yMEThY, «UCI0Ih30BaTh MPUOOPETCHHBIC
3HAHUA U YMEHUS B MPAKTUYECKON AECATEILHOCTH U MOBCEAHEBHOU XU3HW». [Ipn 3TOM
MOCJICTHNE ABAa KOMIIOHEHTA

TpeOoBaHUS K YPOBHIO IOJITOTOBKH BLINNYCKHUKOB

B pesynbTare uzyueHus MaTeMaTUKU HAa TPOPUILHOM YPOBHE B CTapIlIei MIKOJe
00y4JaromuXxcst T0KEH

3HATH/MIOHUMATh:

3HaYCHUE MaTeMaTUYECKONW HAyKU JJIsl PEIICHUS 3ajlay, BOZHUKAIOIINX B TEOPUHU
U TIpaKkTHKE, IMHUPOTY M OTPAHUUYECHHOCTb NMPUMEHEHUS MaTEMaTHUUYE€CKHUX METOJI0B K
aHaJIM3y U UCCIICIOBAHMIO MTPOIIECCOB U SBJICHUHN B MIPUPOJIE U OOIIECTBE;

3HaYeHUE MPAKTUKA W BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTuke, s
(GhOopMHUPOBaHUS U PA3BUTHSI MATEMATUIECKON HAYKH;

WJIed PACHIUPEHUS YHCIOBBIX MHOXKECTB KaK CII0co0a TOCTPOSHHS HOBOTO
MaTeMaTUYECKOro amnmnapara JJis pelieHus] TPaKTUUYEeCKUX 3aJad U BHYTPEHHUX 3ajad
MAaTEMAaTUKH;




3HaYeHUE UJEH, METOI0B U PEe3yJIbTaTOB aareOpbl U MaTEMaTHYECKOIO aHaIu3a
JUIS IOCTPOEHHUSI MOJIENIEN peaIbHBIX IIPOLIECCOB U CUTYAlLUi;

BO3MOXHOCTH TI'€OMETPHYECKOrO s3bIKa KaK CpEeICTBAa OIMCAHUS CBOMCTB
peanbHBIX IPEIMETOB U UX B3aUMHOI'O PaCIOJIOKECHMUS;

YHUBEPCAIbHBIA XAPAKTEP 3aKOHOB JIOTMKM MaTEMAaTHUYECKHX PACCYXKIACHUM, UX
IPUMEHHUMOCTb B Pa3IMYHbIX 00JIaCTSIX YEJIOBEUYECKON AEATEIbHOCTH;

pasnuure TpeOOBaHWM, MPENBABISEMBIX K JOKa3aTelbCTBaM B MaTEeMAaTHKeE,
€CTECTBEHHBIX, COUUAIIBHO-DKOHOMMYECKUX U TYMaHUTAPHBIX HAYKaX, HA MPAKTUKE;

pOJIb AKCMOMATHKX B MATEMATHKE; BO3MOKHOCTb IOCTPOCHUS MAaTEMAaTHYECKHUX
TEOpUH Ha aKCHOMAaTHYECKOW OCHOBE; 3HAUCHHE aKCHOMATHKHU JJIS JAPYTUX 00JacTeit
3HAHUA U IS [IPAKTUKH,

BEPOATHOCTHBIA ~ XApPAaKTEpP pPa3JIMYHBIX IIPOLECCOB M  3aKOHOMEPHOCTEMN
OKPY’KAIOLIEro MUPA.

Ymerb:

COOTHOCUTH IJIOCKHUE T'€OMETPUUECKHE (UTYpbl U TPEXMEpPHbIE OOBEKTHI C HUX
OMHCAaHUSMHU, YEPTEKAMU, HU300paKEHUSAMH; pa3indyaTb U AHAJIU3UPOBATh B3aUMHOE
pacnojoxeHue Quryp;

[ToMuMO yKa3aHHBIX B JIaHHOM pa3Jejie 3HaHWil, B TpeOOBaHHUA K YPOBHIO
MOJIFOTOBKU BKJIFOYAIOTCS TAK)KE 3HAHUS, HEOOXOAUMBIE /I OCBOCHHUS MEPEUNCICHHBIX
HIKE YMEHHM:

M300pakaTb T€OMETPUUECKUE (PUTYypBl U TeJa, BBIIOIHATH YEPTEXK IO YCIOBUIO
3a/1a4y;

pemarb TeOMETPUYECKHE 3aJadd, ONUpasCh Ha MW3YYEHHBIE CBOMCTBA
IJIAHUMETPUYECKUX U CTEPEOMETPUYECKUX (UIYp M OTHOUICHUH MEXIy HHUMH,
MpUMEHsA anreOpanyecKuii 1 TPUrOHOMETPUYECKU arapar;

MIPOBOAMUTH JIOKA3aTENIbHbIE PACCYKACHUS NPU PELICHWH 3a1ad, J0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KYpCa;

BBIUMCIIATH JTMHEHHBIE 3JIEMEHTBI U YIJIbl B IPOCTPAHCTBEHHBIX KOHPUTYpALMSIX,
o0beMBbl U IUIOMIAM TOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEI M MX MPOCTEHUIINX
KOMOMHAIINIL;

IIPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJ I BBIYUCICHUS OTHOIICHUH,
PaCCTOSIHUN U YTJIOB;

Hcnonb3oBath NpuoOpeTEHHbIE 3HAHUS U YMEHUS B MPAKTUUYECKOU AESTENbHOCTU
¥ IOBCEIHEBHOM KU3HU JUIA:

ucciae0BaHus (MOJETMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTYyallMil Ha OCHOBE
U3Y4YEHHBIX (POPMYJ U CBOMCTB QUTyYp;

BBIUMCIICHUS MJIMH, IUIOIMIAAed W OOBEMOB peajbHbIX OOBEKTOB MpU PEUICHUU
MpPaKTUYECKUX  3a/Jay, UCHOJIb3ys NpH  HEOOXOJMMOCTH  CIPABOYHHUKH U
BBIYMCIIUTEIBHBIE YCTPOKCTBA.



KanengapHo-temaTu4eckoe NjiaHUPOBaHUE

Yacsl Cpoxu Ioxaro-
Ne HaumeHnoBanue paszena u TeM yueOHo{  MOBCACHHUA TOBKa
n/n ro Bpe- no |pakru- | KEID
MCHHU IUIaHY [UECKHU
HN30pannble BOoNpochl IuIaHuMeTpuu 15 4
1 | Pemenue TpeyroabHUKOB 1
2 | Pemenue TpeyroibHUKOB 1
3 | Berunciienne MenuaH U OMCCEKTPUC TPEYTOJIbHUKA 1
4 | ®opmyna ['epona u qpyrue GopMyIisl JUis TUIOIIAIH 1
TPEYroJbHUKa
5 | Pemenue 3a1a4 Ha BeIYMCIICHUE IUIOLIAIEH 1
TPEYrOJbHUKOB
6 | Teopema Yensl CamocTosiTeNbHAS paboTa 1
7 | Teopema Menenas 1
8 | CoiicTBa M MpU3HAKU BIMCAHHBIX U OMMCAHHBIX 1
YEThIPEXYTrOJbHUKOB
9 | Pemenue 3a1a4 Ha MPUMEHEHUE CBOMCTB U NPU3HAKOB 1
OINMCAHHBIX U BIHMCAHHBIX YETHIPEXYTrOJbHUKOB
10 | Yraer B okpyx)HOCTH. METpUYECKHE COOTHOIICHHUS B 1
OKPY>KHOCTHU
11 [ I'eomeTrpuyeckue Mecta ToueK B 3a/1a4ax Ha MOCTPOEHUE 1
12 | I'eomeTpuueckue mpeodpa3oBaHMs B 33Jja4ax Ha 1
HOCTPOCHHE
13 | O paspemmmocTu 33124 Ha MOCTPOCHUE. DIUIHIIC, 1
runepbosia, mapadoia.
14 [ Pemenue 3anau no reme «30paHHbIe BOIIPOCHI 1
TUTAHUMETPHI
15 | CamocrositensHas pabota o Teme «30paHHbIe BOIPOCHI 1
TUTAHUMETPHI
AKCHOMBI CTepeOMeTPHHU U UX MpocTeiilmme
CJIEACTBUA S U
16 | Akcuomsl crepeomMeTprn 3aMedaHue K akcuome 1 1
17 | CymecTBOoBaHME TUIOCKOCTH, TPOXOASAIIECH Yepe3 JaHHYIO 1
PSMYIO U JJAHHYIO TOYKY
18 | IlepeceuyeHue npsiMoii € MIOCKOCTHIO 1
19 | CymecTBoBaHME TIOCKOCTH, TPOXOAAIICH Yepe3 TPH 1
JTAaHHbIE TOYKU
20 | Pemenue 3agayd no TeMe «AKCHOMBI CTEPEOMETPHI 1
IapaJjuleJbHOCTH NPAMBIX U IJIOCKOCTEH 13 4
21 | IIposepounas paboma no meme « Akcuomvi 1
cmepeomempuuy
[TapanenbHble IpsMble B IPOCTPAHCTBE
22 | Ilpu3Hak napauienbHOCTH NPSIMBIX 1
23 | Pemenue 3amau mo teme «llapaiensHOCTh MPSIMBIX B 1
IPOCTPAHCTBE»
24 KonTtposbHas padora Nel nmo reMe «AKCHOMBI 1
CTepeOMEeTPHM M MX NPOCTeiilue caeICTBHD)
25 | IIpu3Hak napamienbHOCTH NPSIMOM U IIIOCKOCTH 1
26 | IlpusHak mapajyuieTbHOCTH IIOCKOCTEH 1




27 | Pemenue 3amau o teme «I[Ipu3HaKu mapajiyieIbHOCTHY 1
CamocrosTenbHas pabora
28 | CymiecTBOBaHHE IJIOCKOCTH, MApAJIICIIBHON JTaHHOMN 1
TJIOCKOCTH
29 | CpoiicTBa napajuiesIbHBIX MIIOCKOCTEH 1
30 | Pemenue 3amay mo teme «CBOMCTBA M MPU3HAKH 1
IapajulesIbHOCTH I1ocKocTei» TectoBas paboTa
31 | U3oOpakeHne mpoCTpaHCTBEHHBIX (PUTYp HA IIIOCKOCTH 1
32 | Pemenue 3amau o teme «llapamiensHOCTh IPSIMBIX U 1
IIJIOCKOCTEN»
33 | KonrpoabHas padora Ne2 mo teme «IlapajieabHOCTh 1
NPSIMBIX M IJI0CKOCTEH»
IepneHAUKYJISIPHOCTH NPSIMBIX U IJIOCKOCTEN 13 4
34 | lleprieHAUKYISAPHOCTH MPSIMBIX B TPOCTPAHCTBE 1
35 | [Ipu3HaK neprneHAuKYIIPHOCTH MPSIMON M IUIOCKOCTH 1
36 | Pemenue 3agau no teme «llepneHauKyIsIPHOCTD MPSMBIX 1
B IPOCTPAHCTBEY
37 | llocTpoenue neprneHANKYISIPHBIX MPSMOM U TUIOCKOCTH 1
38 | CpoiicTBa nepneHAUKYISIPHBIX MPSIMON U TNIOCKOCTH 1
39 | Pemenue 3amau mo teme «CBOMCTBA MEPIICHIUKYIISPHBIX 1
MPSIMOM U TUIOCKOCTH
40 | [lepieHAMKYIISIp ¥ HAKJIOHHAS 1
CamocmosmenvHasn paboma.
41 | Pemenue 3amau o teme «llepnenauxymnsp u 1
HAKJIOHHAs
42 | Teopema 0 Tpex NMepHneHAUKYISIPaAx 1
43 | Ilpu3HaK NMepreHUKYISIPHOCTH TUIOCKOCTEH 1
44 | PaccTosiHME MEXTY CKPEIIMBAIOIIUMHUCS MPSIMBIMU 1
45 | Pemenue 3a1a4 no teme «lleprneHanKyIIpHOCTb MPSMBIX 1
U IIJIOCKOCTEN»
46 | KonTponpHas pabota Ne3 o reme 1
«IlepneH TUKYIIPHOCTD NPSIMBIX U TUIOCKOCTEN»
JlekapTOBBI KOOPAMHATHI U BEKTOPHI B
npocrpancree 19 u
47 | BBenenue 1eKapTOBBIX KOOPJAWHAT B IPOCTPAHCTBE. 1
PaccrosiHre MeX 1y TOUKaMH.
48 | KoopanHaThl cepelMHBI OTpe3Ka 1
49 [ IlpeobpazoBaHre CHMMETPHH B TIPOCTPAHCTBE. 1
CumMeTpHsi B IPUPOJIE U Ha MTPAKTHKE
50 | Camocmosmenvras paboma no meme «/lexapmosuol 1
KOOpOUHAmMul 6 Npocmpancmeey J|BUxeHne B
IPOCTPAHCTBE
51 | [NapamtensHBIN MEPEHOC B TPOCTPAHCTBE 1
52 | I[lomo6ue mpocTpaHCTBEHHBIX GUTYP 1
53 | Yron MexXIly CKpenMBalOIMMUCS MPSIMBIMH 1
54 | Yron mexay mpsiMOil M TNIOCKOCTBIO 1
55 | Yros Mexay MIOCKOCTSIMU 1
56 | Ilnomaas opTOroHanbHOM MPOEKIIMU MHOTOYTOJIbHUKA 1
57 | Pemenue 3agau no treMe « Yo MEXIY MPSIMBIMU U 1

IIJIOCKOCTAMU B IIPOCTPAHCTBCH




58

Bexkrtops! B mpocTpaHcTBE
Camocmosmenvuas paboma

59 | JleiicTBUs HaJl BEKTOPAMHU B MPOCTPAHCTBE

60 | Pemenue 3amau mo teme «JlecTBUS HaJl BEKTOpPAMHU B
MIPOCTPAHCTBEY

61 | Pa3noxeHue BekTopa Mo TpeM HEKOMILIaHAPHBIM
BEKTOpam
Tecmosas paboma no meme « Bekmopuly

62 | YpaBHeHUE MIOCKOCTH

63 | Pemenue 3aa4 o teme «YpaBHEHUE TIIOCKOCTID)

64 | Pemenue 3a1a4 o teme «JlekapToBBI KOOPIUHATHI U
BEKTOPHI B IPOCTPAHCTBEN

65 | KonTpoasnas pa6ora Ne4 no teme «/lekapToBnl
KOOPAMHATHI M BEKTOPbI B IPOCTPAHCTBE)»

HToroBoe noBropeHue 5 4

66 | [loBropenue mo teme «llapamienbHOCTh MPSMBIX U
TJTIOCKOCTEM»

67 | Pemenue 3ama4d o teme «llepneHAUKYISIPHOCTD TPSIMBIX
W MJIOCKOCTEN

68 | [loBropenue mo Teme «JlekapToBBI KOOPAUHATHI U
BEKTOPHI B IPOCTPAHCTBEY

69 | OboObmaromee MOBTOPECHHE.

70 | Pemenue TecToBBIX 3a7a4




Conepxxanue nporpaMMbl Y4eOHOI0 peaMeTa.

1. AkcuOMBI cTepeoMeTPHHU U UX POCTeine CaeACTBUS

OCHOBHBIE TMOHATHS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUM U HUX CBA3b C
aKCHOMaMH IIJIJAaHUMETPUH.

OcHoBHas ueab — CcQOPMUPOBATH TNPEIACTABICHUA OOyYaroIIUXCs 00
OCHOBHBIX IOHATHSIX U AKCHOMAaxX CTEPEOMETPHUH.

Tema wurpaetr BaXHYXO pOJb B Pa3BUTUM IIPOCTPAHCTBEHHBIX IPEACTABICHUMN
yyamuxcs, (aKTUYECKH BIIEPBbIE BCTPEUAIOLIUXCA 3/1€Ch C IPOCTPAHCTBEHHOU
reomerpuei. [loatoMy mnpenogaBaHue CIEIyeT BECTH C IUIMPOKUM IIPUBIICYECHUEM
MoJiene, pUCYHKOB. B Xxoze pemieHus 3amay ciiegyeT A0OMBAThCS OT OOy4YarolUXCs
IIPOBEJCHHUS I0KA3aTEJIbHBIX PACCYKICHUM.

2. TlapanjejJbHOCTH NPSAMBIX M IJIOCKOCTEMH
[TapannensHple npsiMble B MpocTpaHCTBE. [IpH3HaK mapajuienbHOCTH MPSMBIX.
[Ipu3Hak mnapajulenbHOCTH NOpSAMOM MW IUIOCKOcTU. [IpW3Hak mapauienbHOCTH

IJIOCKOCTEHN. CaoiicTBa NapajuIeIbHOCTH IIJIOCKOCTEN. N3o00paxenue
IMPOCTPAHCTBEHHBIX (PUTYpP HA MJIOCKOCTU U €T0 CBOMCTBA.
OcHoBHas wmeJb — JaThb OOYyYarOUIMMCS CHCTEMAaTUYE€CKHE 3HAHUS O

napavieIbHOCTH MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

B teme 000011ar0TCsl M3BECTHBIC U3 TUIAHUMETPUN CBEJICHUS O MapajuieIbHOCTH
npsMbeix. Ha mnpumepe TeopeMbl O CYIIECTBOBAHMM M E€AMHCTBEHHOCTH TMIPSIMOM,
napajuieIbHOM TaHHOM, yJaIlirecs MoJydaroT Npe/ICTaBIeHUs 0 HEOOXOIMMOCTH 3aHOBO
JI0Ka3aTh W3BECTHBIE UM M3 TUIAHUMETPUU (aKThl B T€X CIIydasX, KOTrJla peub UACT O
TOYKaX M MPSMBIX POCTPAHCTBA, & HE 0 KOHKPETHOM TJIOCKOCTH.

3amaun Ha J0Ka3aTeIbCTBO PEIIAIOTCS BO MHOTHX CIIydasx IO aHAJIOTHUU C
JIOKA3aTeIbCTBAMM TEOPEM; BKIIOUCHHE 3aJad Ha BBIUYMCICHUE JUIMH OTPE3KOB
MTO3BOJISIET TIeJICHANIPABICHHO TIPOBECTH MIOBTOPEHUE Kypca INIAaHUMETPUH: PAaBEHCTBA U
MO00MST TPEYTOJBLHUKOB; OIPEACIICHUN, CBOWCTB W TPHU3HAKOB IMPSMOYTOJIBLHUKA,
napajuieniorpaMma, pomOa, KBaapara, Tparneluu 1 T. 1.

CBoiicTBa TMapalieIbHOTO TMPOCKTUPOBAHUS TMPUMEHSIIOTCS K  PEIICHUIO
MPOCTEUINX 33/1a4 U MPAKTUUECKOMY MOCTPOCHUIO H300PaKEHU MPOCTPAHCTBEHHBIX
¢buryp Ha TUIOCKOCTH.

3. IlepneHauKYyJSIPHOCTH NPSMBIX H MJI0CKOCTE

IleprienauKysipHBIE TIPSAMBIE B MpOCTpaHCTBE. lIpu3HaK mepneHauKyIspHOCTH
npssMod U TWIocKOCcTH. (CBOWCTBA MNEPHEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH.
[lepieHIMKyNISIp M HAKJIOHHAas K IUIOCKOCTH. TeopeMa O Tpex MEpHEeHIUKYISIpaX.
[Ipu3Hak neprneHauKyJIIPHOCTH IIJIOCKOCTEN. PaccTossHUE MEXIy CKPEIUBAOIIUMUCS
npssMbIMH. [[puMEHEHE OPTOrOHATBHOTO MPOEKTUPOBAHUS B TEXHUYECKOM YEPUYEHHUH.

OcHoBHas 1Helb — JaTh OOYYalOIIUMCS CUCTEMAaTUYECKUE CBEACHHUS O
MIEPIICHIUKYJIIPHOCTH MPAMBIX U IJIOCKOCTEN B POCTPAHCTBE.

Marepuan Tembl 0000IIa€T U CHUCTEMATU3UPYET W3BECTHBIC OOYyYaIOIMMCS W3
IUJAHUMETPUM CBEIEHUsI O IIEPIECHAMKYJSIPHOCTH NpsMmbiX. HM3ydenue teopem o
B3aMMOCBS3M NAapAJUIEIBHOCTH W IEPHEHIMKYJSAPHOCTH IMPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE, @ TAKXKE MaTepuaj O MEepPHEeHAMKYJSpPEe M HAKIOHHBIX Ie1ecoo0pa3Ho



codyeTaTh C CHUCTEMAaTHYECKHM IIOBTOPEHHUEM COOTBETCTBYIOIIETO MaTepuaga U3
MJIAHUMETPUH.

Pemenust mpakThyecku BceX 3ajad Ha BBIYMCICHHUE CBOJATCS K MPUMEHCHUIO
teopeMbl Iludaropa u cnenctBuii u3 Hee. Bo MHOrmx 3amagax BO3MOXKHOCTH
npuMeHeHus1 Teopembl [Iudaropa winm ciencTBuii 3 Hee 000CHOBBIBACTCS TEOPEMOM O
TpexX TMEpIeHANKYIsIpaX WId CBONCTBAMH MapalJIeIbHOCTH M TEPICHIAUKYJISIPHOCTH
MJIOCKOCTEH.

Tema wuMeeT BaXHOE MPOMNEICBTUYECKOE 3HAUYCHUE JJIA  W3YYCHHS
MHOTOTPaHHUKOB. @DaKTUYeCKU TMpU PEHICHUM MHOTMX 3a7ad, CBSI3aHHBIX C
BBIYMCIICHUEM [IJIMH TEPHEHJUKYJsApa W HAKJIOHHBIX K IUIOCKOCTH, p€Yb HUJIET O
BBIYMCIICHUH 3JIEMEHTOB MUPaMUI.

4. JlekapTOBbI KOOPAUHATHI U BEKTOPHI B IPOCTPAHCTBE

JlekapToBbl KOOpJIMHATBl B MpOCTpaHCTBE. PaccTosiHME MeXAy TOYKaMU.
Koopaunatel cepenunbl oTpeska. IIpeoOpazoBaHue cHMMETpUM B IPOCTPAHCTBE.
JlBukeHue B mpocTpaHcTBe. [lapamiensHblii mepeHoc B mpoctpaHcTBe. [lomobue
IPOCTPAHCTBEHHBIX (UTYpP. YTOJI MEXIY CKPELIUBAIOUIUMUCS MPSAMBIMHU. YTOJI MEXKIY
OpsIMOM M IUIOCKOCTBIO. YTONl MEXIy IJIockocTsaMuU. llnomans opToroHanpHON
IPOEKIIMY MHOTOYrojibHUKa. BekTopsl B mpocTtpaHcTBe. JlelicTBUS HaJ BEKTOpaMH B
npocTpaHcTBe. Pa3nojkeHne BeKTopa Mo TpeM HEKOMILIaHAPHBIM BEKTOpaM. Y paBHEHHE
IUIOCKOCTH.

OcHoBHas Uenp — OOOOHIUTP W CHCTEMATU3UPOBATh MPEACTABICHUS
00yJaromuxcsi 0 BEKTOpax M ACKapTOBBIX KOOPAWHATAX; BBECTH MOHATUS YTJIOB MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMH, MPSMOU U TIOCKOCTHIO, IBYMS TIOCKOCTSIMHU.

PaccMoTpenmne BEKTOPOB M CHCTEMBI JIEKAPTOBBIX KOOPAMHAT HOCUT B OCHOBHOM
XapakTep MOBTOPEHMs, TaK KaK BEKTOPHl HM3y4alIWCh B Kypce IUIAHUMETPHH, a

JIEKapTOBBI KOOPJMHATHI — B Kypce aiareOpnl AeBsATUICTHEW mikoibl. HoBbIM s
oOy4Jaronuxcsi SBISIETCS MPOCTPAHCTBEHHAs CHCTEMa KOOPAMHAT M TPEXMEPHBIN
BEKTOP.

Pa3nuuHble BHIBI YyII0B B NPOCTPAHCTBE SIBISIOTCS, HAPSALY C PACCTOSIHUSIMM,
OCHOBHBIMH KOJINYECTBEHHBIMU XAPAKTEPUCTUKAMU B3aUMHOT'O PACIIOJIOKEHUS MPSIMBIX
U IJIOCKOCTEH, KOTOpble OyayT IIMPOKO HCIIOJIb30BATBbCA MpPU  HU3YyUEHHUH
MHOTOIPAHHHUKOB U TEJI BpaIlCHUS.

Cnenyer oOpaTuTh BHMMaHUE Ha T€ KOH(UIypalud, KOTOPbIE O0YYarOlIUXCS
OyIeT HCHoJib30BaTh B JAJbHEHMIIEM: Yroj MEXAy CKpeUIMBaIIUMUCT pedpamu
MHOT'OIPAHHMKA, YTOJI MEKTy peOpOM M IpaHbi0O MHOTOTPAHHUKA, YTOJl MEXKy TpaHsIMu
MHOTOIPAHHHKA.

OCHOBHBIMU 3a/1ayaMU B JaHHOU TeME SIBJIAIOTCS 3a/1a4M HA BBIUUCIECHUE, B XOE
pEelIeHUs] KOTOPBIX YYEHUKH MPOBOJAT OOOCHOBAaHUE MPABUIBHOCTU BBIOPAHHOTO JIJIS
BBIYMCIICHUN yIJIA.

5. IloBTOpenue. Pemenne 3agaq
Pemenne TecToBBIX 3a1a4
OcHOBHAas 1edb - CHCTEMATU3UPOBATh 3HAHUSA 3a Kypc 10 kiacca



DopMBbI U CPEACTBA KOHTPOJIS.

OCHOBHBIMM METOAAMU MPOBEPKU 3HAHUN M YMEHHU y4alllUXCA MO MAaTEMAaTHUKE
SBJISIFOTCSL YCTHBIM ONMpOC U MUCbMEHHBbIE padoThl. K MuCbMEHHBIM (popMaM KOHTPOJIS
OTHOCATCS: MAaT€MAaTHUYECKHE JUKTAHTBI, CAMOCTOATEIbHbIE U KOHTPOJbHBIE pPabOTHI,
TecTbl. OCHOBHBIE BUJIbI IPOBEPKU 3HAHUM — TEKyIas U UTOroBas. TeKyias nmpoBepka
IIPOBOAUTCS CHCTEMATUYECKU U3 YpPOKa B YPOK, @ UTOTOBAsl — IO 3aBEPLICHUU TEMBI
(pa3nmena), mKoOJIBHOTO Kypca. Huke mpuBeneHbl KOHTPOJIbHBIE pa0OTHI ISl TPOBEPKHU
ypOBHsI C(HOPMHUPOBAHHOCTH 3HAHUN W YMEHUW YYAIIUXCS TMOCTE M3YYCHUS KaKIOh
TEMBI U BCETO Kypca B LIEJIOM.

Kontponbubie pabotel B3aThl M3 KHUTH «IIporpammsl 0011€00pa3oBaTeIbHBIX
yupexaenui. ['eomerpus 10-11 xmacce». Coct. T. A. bypmucrtpoBa , M.
«IIpocsemenune» 2009 r.
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