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TpeOoBaHMsI K YPOBHIO OJATOTOBKHU YYAIIUXCS.

B pesyabTare n3yuyeHnss MAaTeMaTHKH Ha 02a30BOM YPOBHE YYEHHK J0JIKEH

3HATh/TIOHUMATh

3HAYCHHE MAaTeMAaTHUYeCKOW HAayKH JUIsl pelIeHUs 3a/iad, BO3HUKAIONIUX B TEOPHUH M MPAKTHKE;, IIUPOTY U B TO K€ BPEMs OTPaHUYEHHOCTh
MIPUMEHECHHS] MATEMaTHYECKUX METOJIOB K aHAIIU3Y W UCCIICIOBAHUIO TIPOIIECCOB U SIBJICHHIA B IPUPOJIE U OOIIECTBE;

3HAYCHHC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIINX B CaMOﬁ MaTeMaTukKe IJid q)OpMI/IpOBaHI/IH nu paSBI/ITI/ISI MaTeMaTHlIGCKOI;'I HayKI/I, I/ICTOpI/IIO
pa3BI/ITI/I$I IIOHATHA YHCJia, CO3AaHHUA MAaTEMAaTUYCCKOI'O aHaJll3a, BOSBHUKHOBCHUA U paSBI/ITI/ISI FCOMeTpI/II/I;

YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MAaTEMaTHYECKHUX paCCYy)XKICHHMH, HX NPUMEHHMOCTh BO BCeX OO0JacTAX YeIOoBEYECKOU
JEeITEIbHOCTH;

I'eomerpus

yMeTh

pacro3HaBaTh Ha YePTEXkKax U MOJEISAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHBIC 00BEKTHI C UX OMUCAHUAMH, H300PAKECHUIMHU,
ONMCHIBATh B3aUMHOE PACIOJI0KEHUE MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE, ApTyMEHTUPOBATH CBOM CYKJI€HUS 00 3TOM PACIIOJIOKEHUH;
aHAJIM3UPOBATh B MPOCTEUIIINX CITydasiXx B3aMMHOE PACIOIOKEHUE OOBEKTOB B TPOCTPAHCTBE;

1300pakaTh OCHOBHbBIC MHOTOTPAHHHUKH M KPYTJIbIE TEJIA; BBITIOIHATH YSPTEKH MO YCIOBHSIM 3a/1aY;

CTPOUTH MPOCTENUIINE CeUEHUS KyOa, MPU3Mbl, MTUPAMUIbL;

peliaTh IIIAHUMCTPUYCCKUC U HpOCTCfIHIHe CTCPCOMCTPHUICCKUC 3aa4u Ha HAXOKACHHUC M'COMCTPUUCCKHUX BCIMYNH (IIJH/IH, YTJ0B, HJIOHIa[[eI;'I,
00BEMOB);

UCTIOJIB30BAaTh MPH PEIICHUH CTEPEOMETPUIECKHX 3a/1a4 IUTAHUMETPUIECKUE (PaKThl M METOIBI;

MMPOBOAUTDL AOKA3AaTCIbHBIC PACCYKACHUA B XO0AC PCUICHUA 3a1a4;

HCIOJIB30BaATDb npuoﬁpeTeHHMe 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ JeATeJbHOCTH U MOBCEAHEBHOM KU3HHU IJIA:

UCCIIeIOBaHMsI (MOJIETTMPOBAHUS) HECTIOKHBIX PAKTUUECKUX CUTYallMi Ha OCHOBE U3YUYEHHBIX ()OPMYJI U CBOWCTB (UTYP;
BBIUUCIIEHUSI OOBEMOB M IUIOMIAJCH MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeN MpPH pelIeHUMH NPaKTUYECKUX 3a]ad, MCIOJb3ys MpH
HE0OXOIMMOCTH CIIPABOYHUKHU U BBIYUCIIUTENbHBIE YCTPOICTBA.

Conep:kanue y4eOHOI0 nmpeamera.

1. AKCHOMBI CTEpEOMETPHH M MX NpocTeiimue ciaeacTeus (5 1)
OCHOBHBIE TTOHSTHUSA CTCPEOMECTPHUU. AKCHOMEI CTEPCOMETPHH U UX CBA3b C aKCMOMAaMHU ITIJIIaHUMETPHH.

OcHoOBHas 1enbp — chOpMUPOBATH MPEICTABICHUS YHaIIUXCsl 00 OCHOBHBIX MOHATHSAX U aKCHOMAaX CTEPEOMETPHH.



Tema urpaer BaxHyt0 pojib B pa3BUTHH ITPOCTPAHCTBEHHBIX MPEACTaBICHUN ydaluxcs, (PakTHYECKU BIEPBbIE BCTPEUAIOIIUXCS 371ECh C
IIPOCTPAHCTBEHHOU reomerpuei. [1oaToMy npenoaBanue cieqyer BECTHU C IUPOKUM IIPUBIICYEHUEM MOJIEIIEH, PUCYHKOB. B Xo1e pelenus 3ana4d
CIIeyeT JOOMBAThCS OT yUalluXcs MPOBEICHUS J10Ka3aTeIbHBIX PACCYKACHUH.

2. I[MapaJjteJbHOCTD NPAMBIX U IJIOCKOCTEl (17 4, 13 HUX 24 KOHTPOJIbHbIE Pad0ThI)

[TapannensHble npsiMbie B ipocTpancTBe. [IpusHak napamiensHocTy npsmbix. [Ipu3Hak napaiienbHOCTH NPSAMOi U TiockocTH. [Ipu3nak
napajuieNbHOCTH II0cKocTeil. CBOMCTBA MapaieIbHOCTH II0cKocTel. M300paskeHue nNpoCcTpaHCTBEHHBIX (PUTYp Ha MJIOCKOCTH U €r0 CBOMCTBA.

OcHOBHa# EJIb — AaTh y4alllUMCA CUCTEMATUYCCKUC 3HAHUSA O MapaJlJICIIbHOCTHU IIPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

B Teme 0000111at0TCsl N3BECTHBIE U3 IIIAHUMETPUH CBEICHHUS O MApaIeIbHOCTH NpsAMBIX. Ha mpumepe Teopembl 0 CyIIIeCTBOBAaHUU U
€IMHCTBEHHOCTHU NPSAMOM, apajlieIbHON JaHHOM, ydaluecs NOoIy4atoT IPeACTaBIeHUs O HEOOX0AUMOCTH 3aHOBO J0Ka3aTh U3BECTHBIE UM U3
IUTAHUMETPUH (DAaKThI B TEX CIIydasiX, KOTJa peub UET O TOUKaxX M MPsIMbIX IPOCTPAHCTBA, a HE O KOHKPETHOMH MJI0CKOCTH.

3aI[a‘II/I Ha JO0Ka3aTCJIbCTBO PCIIAOTCA BO MHOI'MX ClIy4dasaX IO aHAJIOTUH € N0KA3aTCIbCTBAMU TCOPEM; BKIIIOUCHHUEC 3a4a1 Ha BbIYUCIICHUC OJIMH
OTPE3KOB IMO3BOJIACT LCJIICHAIIPABICHHO IIPOBCCTH ITOBTOPCHUC KYypCa IIIAHUMETPUN: PABCHCTBA U HO,Z[O6I/I${ TPEYTrOJIbHUKOB; OHpG,I[CJ'ICHHﬁ, CBOMWCTB U
IMPU3HAKOB MIPAMOYI'OJIbHUKA, ITapaJlIejiorpaMma, p0M6a, KBaJpara, Tparcuuu 1 T. 1.

CaolicTBa napamieabHOro MPOEKTUPOBAHUS IPUMEHSIOTCS K PEIICHUIO IPOCTENIINX 3a7a4 U MPAKTUYECKOMY IIOCTPOEHUI0 H300pakeHUi
IIPOCTPAHCTBEHHBIX (PUTYp HA IJIOCKOCTH.

3. IlepneHaMKY/ISAPHOCTH NPAMBIX H ITI0CKOCTel ( 224, U3 HUX 14 KOHTpoJLHasi paboTa)

[lepneniukynsipHble MpsiMbIE B TpocTpaHcTBe. [Ipu3Hak neprneHuKyaIspHOCTH IpsMOM U miiockocTu. CBOMCTBA NEPIEHAUKYIISIPHOCTH MPSMOM
U IJI0CKOCTH. [IeprieHauKynsp U HaKJIOHHAs K IUIOCKOCTH. TeopeMa o Tpex nepneHaukyisapax. [Ipusnak neprneHmKynsipHOCTH IIJIOCKOCTEM.
PaccrosiHne Mexy CKpeImmBarOmUMHACS NMPAMBIMA. [[puMeHeHrne OpTOrOHAIBEHOTO MTPOEKTUPOBAHUS B TEXHUYECKOM YEPUYECHHH.

OcHoBHasx oEJIb — AaTh y4allIUMCA CUCTEMATUUCCKNUE CBEACHUWA O NCPIICHAUKYIAPHOCTHU ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.

MaTepI/IaJ'I TCEMBI 06o6maeT N CUCTEMATU3HUPYCT U3BCCTHBIC YUAITUMCA U3 IINIAHUMETPHUU CBCACHUS O ICPICHAUKYIISIPHOCTU MTPAMBIX. I/I3yquI/Ie
TEOPEM O B3aUMOCBA3H MAPATJICIIBHOCTH U NIEPIICHAUKYIAPHOCTH MPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE, a TAKXKE MaTCpual O NMEPICHAUKYIIAPEC U
HaKJIOHHBIX IICJ'ICCOO6pa3HO COUYCTAaTh C CUCTEMATHUYCCKUM IMOBTOPCHHUEM COOTBCTCTBYIOIIECTO MAaTCpHaAIia U3 IMIJIAHUMCTPHHU.

Perrenus mpakTHUecKy BCeX 3aa4 Ha BBIYMCICHHE CBOJSATCS K MPUMEHEHHI0 TeopeMbl [Iudaropa u cneactsuit u3 Hee. Bo MHOrMX 3agauax
BO3MOXXHOCTb IIpUMeHEeHUs TeopeMbl [udaropa nin cieactBuii u3 Hee 000CHOBBIBAETCSI TEOPEMOM O TPeX MEPIEHINKYISpaxX WK CBOMCTBAMU
MapaJUIEIbHOCTH U NMEPIIEHINKYIIPHOCTH INIOCKOCTEM.



Tema nMeeT BaKHOE MMPONCACBTUYCCKOC 3HAYCHUE JJIsI U3YUCHUSA MHOTOI'PaHHUKOB. dakTruecku IpH pCIICHUKU MHOT'UX 3a1a4, CBSA3aHHBIX C
BBIUHUCJICHUCM IJIMH NCPICHAUKYJIAPA U HAKIIOHHBIX K IIJIOCKOCTHU, PEYb UACT O BBIYUCIICHUU 3JICMCHTOB ITUPAMU.

4, JlekapToBbl KOOPAMHATHI U BEKTOPLI B mpocTpaHcTBe ( 19 4, u3 Hux 1 4 KOHTPOJILHAs padoTa)

JlexkapToBbI KOOPIMHATHI B TpocTpaHcTBe. PaccTosHue mexy Toukamu. Koopaunatel cepenunsl oTpeska. [IpeodpasoBanue cuMMeTpuu B
npoctpaHnctse. J[Brxkenue B mpocTtpancTie. [lapanensHbiii nepeHoc B mpoctpaHcTse. [logobue npocTpaHCTBEHHBIX PUTyp. YTOI MEXTY
CKPEIMBAIOIIUMUCS IPSIMBIMU. YTOJ MEXY MPSMOM U IIIOCKOCTBIO. YTOJI MEXY IIIocKoCcTAMU. [1nommaas opToroHansHoM NpoeKIuu
MHOTOYTroJbHUKA. BeKTOpHI B pocTpaHcTBe. J{eficTBUS HaJ BEKTOpaMH B pocTpaHcTBe. Pa3iiokeHne BEeKTopa Mo TpEM HEKOMILIAHAPHBIM BEKTOpaM.
YpaBHEHHE IOCKOCTH.

OcHoBHAaA oeiib — 0606H_II/ITB N CUCTEMATU3HUPOBATH IIPCACTABICHUA YUallIUXCA O BEKTOpax U JCKAaPTOBBIX KOOpAUWHATAaX; BBECTHU ITOHATHUA
YIIOB MEXKAY CKPCUHIUBAOIUMUCS ITPAMBIMU, HpHMOﬁ U INIOCKOCTBIO, IBYMS INIOCKOCTAMMU.

PaccMmoTpenue BEKTOPOB U CUCTEMBI IEKaPTOBBIX KOOPAUHAT HOCUT B OCHOBHOM XapaKTep MMOBTOPEHHUs, TAK KaK BEKTOPBI U3Y4aAIUCh B Kypce
IUTAHUMETPHH, a IeKapTOBbl KOOPIUHATHI — B Kypce ainre0pbl AeBATHICTHEN KOIbl. HOBBIM JUIsl yuaIuxcst SBisieTcs IpOCTPaHCTBEHHAs CUCTEMa
KOOPIHMHAT U TPEXMEPHBIN BEKTOP.

Paznuunbie BUABI YIJIOB B IIPOCTPAHCTBE ABJIAIKOTCA, HAPAAY C paCCTOSAHUAMHA, OCHOBHBIMH KOJIMYCCTBCHHBIMU XAPAKTCPUCTUKAMH B3aUMHOI'O
PAaCIIOJIOKCHH IIPAMBIX U HHOCKOCTeﬁ, KOTOPLbIC 6y,Z[YT IIHUPOKO UCIIOJIB30BATHCA TP U3YYCHUU MHOT'OI'PAHHHUKOB W TCJI BpAallICHU .

Cnez[yeT 06paTI/ITI:> BHUMAHHUC HA TC KOH(I)I/IpraI_II/II/I, KOTOPBIC YUCHHUK 6y,Z[CT HCIIOJIb30BaTh B JaJIbHEHIIIEM: Yo MEKAy CKpCIINBAOIIIUMHUCA
pe6paMH MHOTI'OT'paHHUKA, YIoJI MCKIAY pe6p0M U T'paHbIO MHOT'OT'paHHUKA, YT'OJI MCXKAY I'PAHAMHA MHOTOT'pAHHUKA.

OcCHOBHBIMU 3aJja4yaMM B JaHHOM TE€ME ABJISIOTCS 3aJaud Ha BBIUHUCJICHUC, B XO1€ PCIICHUA KOTOPBIX YYCHUKHU ITPOBOIAT 000CHOBaHUE
MMpaBUJIILHOCTHU BBI6paHHOl"O JIJISI BBIYUCIICHUI yria.

1. TloBTopenue. Pemenue 3agay (5 4)

OcHoBHas LEJIb - IOBTOPCHHUC, O606H.[CHI/IC N CUCTEMATHU3alluA 3HaHI/II71, YMCHI/Iﬁ 1 HAaBbIKOB 34 KypC I€OMETpUHA 10 kmacca.

TEMATHYECKOE IIVTAHUPOBAHHUE.

No Tema KoaunuyectBo
4acoB

1 AKCHOMBI CTEPEOMETPUH U UX IPOCTEHUIINE CIIEICTBHS 5)

2 [TapaienbHOCTh NPSIMBIX U IJIOCKOCTEN 17




3 IlepneH IUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEN 22
4 JlekapTOBbI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE 19
5 IToBTOpEeHME 5

Hmozo: 68




