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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (BoueHT) HurmeassiHosa A.M. kadpenpa
BbICLIE/ MaTEMATUKM U MATEMATUYECKOr0 MOOENMPOBAHNS OTOENeHNe negarormyeckoro
obpaszoBaHus , Ajgul.Nigmedzyanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Pasnen reometpun "OCHOBHbIE FEOMETPUYECKME CTPYKTYPbI 1 TONoNnorms" cooepXxut B cebe
cnenyowme pasnensl reomeTpum: MNMpoekTrBHas reoMeTpus; MeToabl n3obpaxeHuii; ObocHoBaHMe
reoMeTpuu 1 BBeOeHne B TOMOMOruio.

Llensamn nayyeHms aTmx pasnenoB reoMeTpun SBASIOTCA: COOENCTBUE CTAHOBMIEHMIO Y CTYAEHTOB
6a30B0W NPOKECCMOHANBHON KOMMNETEHTHOCT HA OCHOBE (DOPMMNPOBAHMNS Y HUX NPELCTABNEHWA 06
aKCUMOMaTN4YeCcKoM MeToLe NMOCTPOEHMS MAaTEMATUYECKMX TEOPWIA, MPEACTaBNEHNI O MaTEMATUKE Kak
Hayke 06 abCTpaKTHbIX MOHATMSAX U CTPYKTYypax, MOLENMPYIOWNX T€ AN MHblE CTOPOHbI PeanbHOro
Mupa.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npocpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.10 AncumnamHbl (Mogynn)" OCHOBHOM
obpaszoBatenbHoi nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOGOUIAMU
MNOArOTOBKM) U OTHOCMTCS K 06s3aTenbHbiM aucumnnnHam. OceavBaeTcs Ha 3 Kypce, 5, 6 ceMecTpbl.

OMCLMNNNHA BXOOMT B NPOGDECCHMOHAaNbHbI LMKN B BAPMATUBHOM ero Yyactu. [ns ee ycnewHoro
N3y4eHns HeobXxoOMMbl 3HAHNS 1 YMEHWs, MPUOBPETEHHbIE B CPeAHEN WKONe, a TakXe B Kypce
aHanuTnyeckas reometpus. NayyeHme kypca no3BonUT CTyAeHTaM nonyYnTb HaBbIKM NMPUMEHEHUS
abcTpakTHOM MaTemMaTrkun K o6 bekTam okpyxatowero Mmupa. Kpome Toro, reomeTpus passmsaeTt
NPOCTPaHCTBEHHOE MbIWEHNE N Y4UT COOTHOCUTb MaTEMATUYECKME OTHOLWEHUS C OTHOLWEHUSIMY
peanbHblX douryp. 3HaHMe Kypca MOXET CyLeCcTBEHHO NOMOYb B Hay4YHO-MCCNenoBaTenbckol paboTe.

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

Pacwmndpposka
npuobpetaemon KoMNeTeHLUn
crnocobeH noHmMmaTb yHI/IBepcaJ'IbeII7I XapakTep 3aKOHOB JIOrMKu
MaTteMaTn4eckumnx paccyx,ueHVlVl, NX NPUMEHUNMOCTDb B
pa3nyHbIX obnacTsix YHenoBeyYecKow OeATENbHOCTU, PO/Ib N

Lncpp komneteHUUN

CliK-10 MEeCTO MaTteMaTukm B CUCTEME HaykK, 3Ha4YeHne mMaTeMatn4eckomn
(I'IpOd)eCCI/IOHaFIbeIe Haykn Ons peweHnsa 3anad, BO3HMKaKWnMX B TEOPUN U
KOMI'IeTeHLI,I/II/I) npakTuke, o6meKyanypHoe 3Ha4YeHne MmatemMaTuku, snageet

OCHOBHbIMW MONOXEHNAMU NCTOPUM PA3BUTUA MaATEMATUKN,
3BONKOLUMN MaTEMATUYECKUX NOEN N KOHUENUUsIMmn
COBpPEMEHHOWN MaTemMaTnUyecKomn Haykun

BnajeeT COBPEMEHHbIMM (POPMaNM30BaHHbIMU

CIMNK-11 MaTeMaTuyecKnMmn, MHGOPMaLMOHHO-NIOTMYECKUMA 1
(NpodpeccmoHanbHble NIOMMKO-CEMAHTNYECKMMM MOAENSIMU N METOAAMU
KOMMETEHLMN) npeacTaeneHus, cbopa n obpaboTky MHopMaLmMn ons

y4yebHbIX Lenei
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
BnageeT MmaTteMaTuKon kak yHMBEpPCalibHbIM A3blKOM HAYKW,
cpencTtsomMm MooennpoBaHuA ABNEHUN N npoueccos, cnocobeH
Nnonb30BaTbCA NOCTPOEHNEM MaTeEMaTUYECKUX mogenen ong

Lncpp komneteHLUN

ClnK-12 peleHns NpakTU4eckmx npobnem, NoHNMMaTb KpUTepum
(NpodoeccroHanbHble KayecTBa MaTeMaTnyecknx NCCNefoBaHNUiA, MPUHLMMDbI
KOMNeTeHLUMK) 3KCNEPUMEHTANIbHOM 1 SMMMPUYECKON NPOBEPKN HAYYHbIX

Teop|/||7|, yMeHnEM nccnenoBsartb Knacc mMognenen, K KOTOpOMY
npuHagnexuT nony4eHHas Monenb KOHerTHOI7I cnTyauumn,
NPUMEHAA MaTeMaTn4eCcKyro Teoputo

Bnageet OCHOBHbIMU MONOXEHNAMI KnaCcCn4eCKnx pa3nenos

ggg£eccm0Haanble mMaremMaTn4yeckom HayKw, 6a30BbIMK naesiM1 1 MeToaamu
KOMNeTeHLMM) MaremMaTukn, CUCTEMO OCHOBHbIX MaTEMATUYECKUX CTPYKTYP U
akcmomaTnyeckum MeToaom
BnageeT KyNbTypon MaTeMaTUYEeCKOro MbIWNEeHNs, NorM4eckom
N anropuTMUYECKON KynbTypoi, cnocobeH noHMMaTb obLwuyto
CTPYKTYypYy MaremMatn4yeckoro 3HaHus, B3auMOCBSA3b MeXy
CIK-9 pasnn4HbIMM MaTeMaTu4eckUMn aucumnnamHamu,
(NPOChECCHOHANbHbIE peann3oBbiBaTL OCHOBHbIE METO/bl MATEMATN4ECKMX
KOMMETEHLIN) pacCy>XaeHunin Ha OCHOBE 0BWWX METOLOB HAY4YHOro

NCCNeaoBaHus U onbiTa peleHns y4ebHbIX U Hay4HbIX Npobnem,
NoNb30BaTbCH 93blKOM MaTEMATUKU U MaTEMATUYECKOM
TEPMUHOJOr e, KOPPEKTHO BbipaXaTb U apryMeHTUPOBaHO
000CHOBbIBaTb MMEIOLWMECS 3HAHNS

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3HaTb W NOHMMATb OCHOBHbIE reomMeTpmdeckmne noHATUA N OTHOWEHUA: akCnoMaTuky
COOTBETCTBYIOLWMX pa3nenoB reoMeTpun, OCHOBHbIE onpeneneHns N TeopeMbl, PopMynnpoBKn
YTBep)I(,D,eHI/IVI, MeTo bl JoKa3aTtenbCTBa OCHOBHbIX N3 HUX, BO3MOXHbIE cqoepbl UX I'IpI/IJ'IO)KeHVII7I B
WKONbHOW MaremaTuke

2. IONXeH yMeTb:

YMeTb npoBOONTb CTaHOAPTHbIE NCCnenoBaHNA reoMeTpnyeCckKnx CBOWCTB M Bbl4UCNATb pasnnyHbolie
reoMeTpunyeckme xapaktepucTmukn.

YMeTb genatb reoMeTpuyeckme NocTPOeHMs YepTeXn NCronbayst MeToabl M306paxeHui,
6as3vpyoLWNXCS Ha TEOPUM NPOEKTUBHO reoMeTpurm

YMETb pasnmyaTtb akCMOMaTMKN OTHOCSLLMECS K FEOMETPUYECKMM TEOPUSM
3. OONXEeH BnageTb:

BnafeTb KOOpAMHaTHbIM METOOOM N UCMOJIb30BaTb €ro ANs peleHns cTaHaapTHbIX 3aaad
aHannTU4yeckom, NPOEeKTUBHON reoMeTpun.

BNageTb METooamMu reoMeTpruyeckmx NoCTPOEHIA.
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

Ob6BbACHUTb OCHOBHbIE 3/IEMEHTHI Teopun I'IpOGKTI/IBHOVI reoMeTpun n Tononornn.

6a30Bble naen 1 MetToabl 3TUX pPasnenoB MaTeMaTkn, CUCTEMY OCHOBHbIX MaTeMaTU4YeCcKmX
CTPYKTYp Kypca V1 BnafeHne akcuomaTnyeckmm MeTonamm

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns

Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopMa NPOMEXYTOYHOIro KOHTPONS AMCUUNINHBI 3a4eT B 5 ceMecTpe; 9k3aMeH B 6 ceMecTpe.
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Bunabl 1 yacbl
Pasgen ayauTopHow paborTbl,
Henens WX TPYAO0EMKOCTb Tekywue opmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
onyns
MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

Nekuun

Tema 1. lNoHaATne
NPOEKTUBHOIO
npocTpaHcTea. Mogenu
1 |npoekTueHoro 5 1 5 0 0 YCTHbIN onpoc
npoCcTpaHCTBa.
[MpoekTnBHbIE
KoopauHaTthbl.
CornacoBaHue basuca

Tema 2. lNepcnekTnBHOE
oTobpaxeHne NpsiMoii B
My4OK NPSMBbIX.
PacwupeHHas npsamas. lNncbMeHHoe
MNpoekTnBHbIE 5 nomauiHee
KoopAuHaTbl Ha 3anaHve
npsamMon, ogHopoaHble
KoopAuHaTbl Ha
NPOEKTUBHOW NPSAMON.

Tema 3. lNepcnekTnBHOE
oTobpaxeHne
MNOCKOCTN B CBA3KY
npsmbix. PacwmpeHHas
MNOCKOCTb.
MNpoekTuBHbIN penep Ha
3. [nnockocTn. Teopema o 5 3 2 0
NPOEKTNBHOM penepe.
OnHopoaHble
KOOpAMHaThl Ha
NPOEKTUBHOW
NNOCKOCTH

NMucbMeHHoe
4 JomaliHee
3ajaHue

KETPOHHBH
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen WX TPYA0EMKOCTb
V| B Couecrp leAor s sacan Texyae hopus
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 4. Ycnosue
NPUHALNEXHOCTU TPex
TOoYek npsmoin. MNMpsmas
Ha NPOEKTUBHOM
NAOCKOCTM. [MucbMeHHoe
MapameTpuyeckue noMallHee
4. [ypaBHeHus NPSMON. 5 4 5 0 5 3ajaHve
" |Obuiee ypaBHeHNE KoHTponbHas
npsimoii. OcobeHHOCTH To4Ka
YPaBHEHNS MPSMOIA No
OTHOLIEHWNIO K
pacnonoXeHno
OTHOCUTENbHO
NPOEKTMBHOro penepa.
Tema 5.
MNpeobpasoBaHus
Egggzmzf_"x [MncbMeHHoe
5. [[pocTenwne ceoncTea 5 5 2 0 2 gg;aaﬁ;:e
NPOEKTUBHOM
NaoCKOCTU U
NPOEKTUBHOIO
npoCTpaHCcTBa.
Tema 6. MNpuHumn McomenHoe
6. |[0BOMCTBEHHOCTMW. 5 6 2 0 2 fomalliHee
Teopema [e3zapra. safaHne
Tema 7. [1BorHOe
OTHOLWEHNE YeTbIpex
TO4YeK, ero CBONCTBa MVCLMEHHOE
(Teopembl). CnoxHoe oMallHee
7. |0THOLWEHWE YeTbIpex 5 7-8 4 0 4 g'auaHme
NPSAMBIX Ny4Ka.
["apmMoHuyeckne
yeTBepku. [MonHbInA
4ETbIPEXBEPLWMNHHYK.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET

Crpanuua 6 13 27. e ALY AN RGN CHETEMA



Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 8. NpoekTuBHbIE
oTOOPaxXEeHNs un
NPOEKTUBHbIE
npeobpasoBaHus.
MNepcnekTuBHblE
oTOBpaxKeHuns.
Teopembl 0
NPOEKTUBHbIX
0TOOPaXEHUSIX.
MNpoekTnBHbIE
npeobpasoBaHUs
NPsAMON 1
WNHBAPWAHTHbIE TOYKMW.
MNpoekTnBHblE
npeobpasoBaHUs
MNOCKOCTN, NX
Knaccugomkauus.
TeopeTunko-rpynnosom
NPVHLMUN NOCTPOEHUS
reomeTpuu

MNncbMeHHoe
nomaiuHee
3afaHuve
KoHTponbHas
TOYKa

Tema 9. LleHTpanbHoe 1
napannenbHoe
NnpoeKkTnpoBaHme, nx
WHBaPWaHTHI.

. [N306paxeHmne

NPOCTENLWMX NIOCKUX
douryp ¢ nNoMoLLbo
napannenbHoro
NPOEKTUPOBAHUS.

11

NncbmeHHoe
oomauiHee
3agaHue

10.

Tema 10. lNoHsATME O
meTtoge MoHxa.
N306paxeHne
NPOCTEenWnx
NPOCTPaHCTBEHHbIX
gouryp. AKCOHOMETpPUS.
Teopema
Monbke-LWBapua.

12

NMucbMeHHoe
JomallHee
3ajaHue

11

Tema 11. lNo3nUmoOHHbIE
3apayn. [MonHble n
HenonHble
n3obpaxeHus.

.|MeTpuyeckne 3agayu

[MocTpoeHne cevyeHuin
NPOCTPaHCTBEHHbIX
douryp ¢ nNoMoLLbo
Teopembl [esapra.

13

[MncbMeHHoe
nomauHee
3ajaHve
KoHTtponbHas
TO4Ka
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

12.

Tema 12. [oHsATME O
MaTeMaTnyeckomn
CTPYKTYpe, npuMepbl
mMaTemMaTnyecKux
CTPYKTYP.
NHTepnpetauuns
CUCTEMbl aKCVOM
(MOgenu CTpyKTyp).
3omopchuam cTpykTyp,
npumepsbl. TpeboBaHus,
npenbaBnseMble K
CUCTEME aKCUOM.
MNonHoTa cuctemol
akcuom. Npumepbl.

YCTHbIN onpoc

13.

Tema 13.
HenpoTneopeymBoCTb 1
NonHOTa CUCTEMBI
akcuom Benns
TPEXMEepPHOro
eBKInaooBa
npoCTpaHCcTBa.
OnpepeneHne npsambix,
NNOCKOCTEMN,
NnonyrnnockocTen,
OTPE3KOB, Ny4Yen, yrnos.
JlokazatenbcTBo
OCHOBHbIX TEOPEM
NAaHUMETPUN U
CTEPEOMET-PUN.

2-3

NncbmeHHoe
oomauiHee
3agaHue

14

Tema 14. "Hayana"
Esknnpa n V noctynar.
OkBuBaneHTbl V-ro
noctynara Esknupa.
Teopema Tycu

‘|(NexaHgpa). MNepsas

Teopema Cakkepwm -
NexaHpgpa. Bropas
Teopema Cakkepwm -
NexaHppa.

Pedpepar

15.

Tema 15. Cuctema
akcuom 'mnbbepra.
Akcuroma Apxumena.
Akcnoma KaHtopa.

Akcuoma JepekunHpa.

NuncbmeHHoE
gomauiHee
3agaHue

PernctpaumoHHbIn Homep
Crpanuua 8 us 27.
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

16.

Tema 16. Akcnoma
INNobayveBckoro.
OcHOBHble (hakTbl
reomMeTpum
INNobayveBckoro.
MapannenbHbie U
pacxonsiumecs npsimble
NA0OCKOCTU
INNobayeBckoro.

6-7

KoHTponbHas
paboTta

17.

Tema 17. AKCMOMBI
OJIHbI OTpe3Ka.
Teopema
CyWeCTBOBaHWS U
€4NHCTBEHHOCTU OJINHbI
oTpe3ka. AKCMOMbI
nnowaanu
MHOIrOYro/fibHMKa.
Teopema
CyWeCTBOBaHWS U
€ONHCTBEHHOCTN
nnowaanu
MHOrOYronbHMKa.
PaBHOBENNKOCTb 1
PaBHOCOCTaBNEHHOCTb
MHOMOYrofibHUKOB
(Teopema).
Kesagpupyembie
dourypbl. O6beMbI 1
reomeTpuyeckune
BE/INYUHBI.

KoHTponbHas
TO4Ka

18.

Tema 18.
Tononorunyeckoe
NPOCTPaHCTBO,
Tononornyeckas
CTPyKTYypa.
Onpegnenexmnsa n
npumepsbl. basa
Tornonorunn. Teopema o
6a3e Tononoruu.
Teopema 0 3aMKHYTOCTH
noaMHOXecTBa
TOMONOrNM4ecKoro
NpoCTpaHCTBa.
MoonpocTpaHCTBO
TOMONOrM4ecKoro
npoCTpaHCTBa.

YCTHbIN onpoc
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

19.

Tema 19.
HenpepbiBHOCTb
oTOBpaxKeHuns.
Teopema.
["lomeoMopdpuam.
Mpumepbl.
OtoennmocTb.
KoMnakTHOCTb.
CBSA3HOCTb.
MHoroobpasue.
Onpegnenexne n
npumepbl. KnetoyHoe
pas3noxeHue
MHOroobpasusi.
Onneposa
XapakTepucTuka
MHOroobpasusi.

11-12

YCTHbIN onpoc

20.

Tema 20.
OpueHTunpyemble n
HEeOpVEHTNPYEMbIe
MHOroobpasusi.
Knaccugomkauns
KOMMAaKTHbIX ABYMEPHbIX
MHOroobpasuii.
TeopeMbl.
["'eomeTpuyeckoe Teno.
Bbinyknoe teno.
Bbinyknbie
MHOIOrPaHHUKMN.
[MpaBunbHbIEe
MHOIOrPaHHUKM N nX
Knaccugomnkaums.

13

KoHTponbHas
TO4Ka

Tema . Torosas
doopma KOHTpOns

3avert

Tema . NTorosas
doopma KOHTpons

Ok3ameH

NTtoro

52

56

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. NMoHsATME NPOEKTUBHOIO NpocTpaHcTBa. Moaeny NpoekKTMBHOrO NPOCTPaHCTBA.
MpoekTuBHbIe KooOpAUuHaTbl. CornacoBaHue 6a3uca

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[MoHATME NPOEeKTMBHOro NpocTpaHcTea. Mogenm NPoekTMBHOro npoctpaHcTea. [poekTuBHbIE
KoopauHaTtbl. CornacosaHue 6asuca (24.)

Tema 2. NMepcnekTMBHOE OTOOpPaXeHne NPSIMON B Ny4YOK NpsiMbiX. PaclumpeHHas npsimas.
lNMpoekTuBHbIE KOOPAMHATbLI Ha NPSIMOW, 0AHOPOAHbIE KOOPAMHATbl Ha NPOEKTUBHOMN NPSAMOM.

NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

MNepcnekTnBHOE 0TOBPaXeHNe NPSMOIA B Ny4OK NpsiMbIX. PaclumperHas npsmas. MpoekTuBHble
KoopAMHaTbl Ha NPSIMOR, 0AHOPOAHbIE KOOPANHATHI HA MPOEKTUBHOW NPSMONA. (24.)
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naboparopHas pabora (2 yaca(oB)):

[MocTpoeHme TOYKM Ha NPOEKTUBHOM NPSAMON MO €€ NPOEKTUBHbLIM KoopauHaTam. Cnyyan
OLHOPOOHbIX KoopAuHaT. (24.)

Tema 3. NMepcnekTMBHOE 0TOOpaXeHne NIOCKOCTU B CBA3KY NpsiMbiX. PaclumpeHHas
nnockocTb. MpoeKkTUBHbLIN penep Ha NnockocTu. Teopema o NPOEKTUBHOM penepe.
OnHOpOoAHble KOOPAUHATLI HAa NPOEKTUBHOW NIOCKOCTH

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MepcnekTnBHOE OTOBPaxXeHNe NNOCKOCTM B CBA3KY NPsIMbIX. PaclumpeHHas nnockocTb.
MpoeKkTuBHbIN penep Ha nnockocTn. Teopema o NpoekTMBHOM penepe. OQHOPOLAHbIE KOOPAMHATbI
Ha NPOEKTUBHOWN NMIOCKOCTU (24.)

naboparopHas pabora (4 4aca(oB)):

MocTpoeHne TOYKM NPOEKTMBHOM NNOCKOCTM MO €€ NPOEKTUBHBIM KOOpANHaTaM(pasnuyHbie BUabl
NPOEKTUBHOIO penepa, COBCTBEHHbIE U HECOBCTBEHHbIE TOYKM). (34.) Cnyyait 04HOPOAHBIX
koopauHar.(14.)

Tema 4. Ycnosue npuHaoneXxXHoCTU Tpex Todek npsimon. MNMpsimasi Ha NPOEKTUBHOM NNOCKOCTM.
MapameTpuueckue ypaBHeHus npsimon. O6uee ypaBHeHUe npsimMon. OcCo6eHHOCTU ypaBHEHUs
NPSAMON NO OTHOLLIEHUIO K PacnofioXeHU0 OTHOCUTENIbHO NMPOEKTUBHOrO penepa.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Ycnosure npuHannexHoCT Tpex Todek NpsMoit. MNpsaMas Ha NPOEeKTUBHOM MOCKOCTH.
MapameTpuyeckme ypaBHeHus npsimoii. Obuiee ypaBHeHne npsimoii. OcobeHHOCTU ypaBHEHNS
NPSMO MO OTHOLWEHWNIO K PaCnofIOKEHMIO OTHOCUTENIbHO NPOEKTUBHOIO penepa. (24.)

naboparopHasi pabora (2 4aca(oB)):

WccnenoBaHme B3avMHOMO pacnonoXeHus NpsiMblX Ha MPOEKTUBHOM MAOCKOCTM MO MX 06WUM
YPaBHEHUSAM U NOCTPOEHMIO NPSAMbIX. (24.)

Tema 5. Npeobpa3oBaHus NPoeKTUBHbIX KOopAauHar. NpocTenume cBONCTBa NPOEKTUBHOMN
NMOCKOCTU U NPOEKTUBHOIO NPOCTPaHCTBA.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MpeobpasoBaHns NPOEKTUBHbIX KoopAnHaT. MNpocTeliwmne CBONCTBA NPOEKTMBHON MNOCKOCTN U
NPOEKTUBHOIO NPOCTPaHCTBA. (24.)

naboparopHasi pabora (2 4aca(oB)):

MpeobpasoBaHns NPOEKTUBHbIX KOOPAUHAT. (24.)

Tema 6. NMpuHunn asoncTteeHHocTU. Teopema L e3apra.

JNleKLMOHHOoe 3aHsiTne (2 4yaca(oB)):

MpuvHuun neoncteeHHOCTU. Teopema Lesapra. (24.)

naboparopHas pabora (2 4aca(oB)):

JlokazatenbCTBO yTBEPXAEHNIA C MOMOLLbIO MPUHLMNA OBOMCTBEHHOCTW. 3a4a4m Ha NOCTPOEHME Ha
OoCHoBe Teopembl [lesapra. (24.)

Tema 7. [1BOMHOE OTHOLLEHME YeTbIpex ToYeK, ero CBomcraa (Teopembl). CnoxHoe OTHOLLEeHue
yeTbipex NpsiMbix ny4yka. FlapMoHuyeckune yetBepku. MNMonHbIN YeTbipexBepLUNHHUK.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

J1BOMHOE OTHOLWEHNE YeTblipex TOYeK, ero cBoncTea (Teopembl). CNOXHOE OTHOWEHME YETbIPEX
NPSMbIX Nyyka.(24.) MapMoHu4Yeckne Yyetsepku. MONHbIA YeTbipexBEPLWNHHUK. (24.)

naboparopHasi pabora (4 yaca(oB)):

PeweHne 3anay Ha BbIHUCNEHNE CNOXHOMO OTHOLWEHNS YeTbIPeX TOYEK NPOEKTUBHOM MPSMOIA 1
CNOXHOE OTHOLWEHMNE YeTblipex NPAMbIX Ny4dka. (24.) 3a4a4m Ha NOCTPOEHME TOYKN (MPSMONR),
rapMOHNYECKOW MO OTHOWEHMUIO K TPEM 3aaHHbIM TOYKaM (NpsMbIM). (24.)

Tema 8. MpoekTMBHblE 0OTOOPaXEHUs1 N NPOEKTUBHbIE Npeobpa3oBaHus. MepcnekTUBHbIe
oTob6paxeHusi. TeopeMbl 0 NPOEKTUBHbIX OTOOpaxeHusx. MpoeKTUBHbIE Npeobpa3oBaHUSA
NPSIMOW U MHBapUaHTHble TOUYKU. MpoeKTUBHbIE Npeobpa3oBaHUs NIOCKOCTH, UX
Knaccudpukaums. TeopeTUKo-rpynnoBom NPUHLUMN NOCTPOEHNUSA reomeTpumn

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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MpoekTVBHbIE 0TOBPAXEHMS U NPOEKTUBHbIE Npeobpas3oBaHust. MepcnekTnBHbIE 0TOBPaXeEHMSI.
TeopeMbl 0 NPOEKTUBHbIX 0TOBpaxeHusX.(24.) MNpoekTMBHbIE Npeobpa3oBaHUs NPSIMOIA 1
NHBapPWaHTHble TOYKW. [MpoekTnBHbIE Npeobpa3oBaHNs MNOCKOCTU, UX Knaccuapukauus.
TeopeTrKo-rpynnoBoi NPUHLMM MOCTPOEHUS reoMeTpun (24.)

naboparopHas pabora (2 4aca(oB)):

PeweHune 3anay Ha NpoekTUBHbIE Npeobpa3oBaHnst NPsIMOiA 1 NnockocTu. HBontoums. MoMonorus
(runepbonnyeckas n napabonuyeckas). (24.)

Tema 9. LleHTpanbHoe 1 napannenbHoe NPoeKTUpoBaHMe, UX MHBapuaHTbl. U3o6paxeHue
NPOCTENLLNX NNOCKUX (PUryp C NOMOLLLbIO NapanniefibHOro NpPoeKTUpPoBaHUS.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

LleHTpanbHoOe 1 napannenbHoe NpPoeKTPOBaHNE, X MHBAPMAaHTbLI. VI3o6paxeHune npocTenumx
MNOCKUX CoUryp C NOMOLLbIO NapannenbHOro NPOekTUpPoBaHus. (24.)

naboparopHas pabora (2 4aca(oB)):

N306paxeHne couryp B akCOHOMETPUYECKNX NPOEKLMsX. PelleHne MeTpmyecknx 3aaad Ha
MNOCKOCTU. (24.)

Tema 10. MNoHsiTne 0 meToae MoHXxa. U3o6paxeHune NpPoCcTenLLIMX NPOCTPaHCTBEHHbIX churyp.
AxcoHomMmeTpus. Teopema lNonbke-LlBapua.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MoHsiTne o metone MoHxa. N3obpaxeHne NpoCcTeRWmnX NPOCTPAHCTBEHHbIX onryp. AKCOHOMETPUSI.
Teopema lNonbke-LBapua. (24.)

naboparopHasi pabora (2 4aca(oB)):
MocTpoeHne CevyeHnii MHOrorpaHHUKOB. PelleHne MeTpuyeckmnx 3aaad B NPoCTpaHcTBe. (24.)

Tema 11. NMNo3nunoHHbIe 3apayn. NonHble U HenosHble M306pa)|(e|-w|9|. MeTqueCKue 3anavyn.
I'Ioc7poe|-w|e ceyeHumn NPOCTPaHCTBEHHbIX cpuryp C NOMOLLbKO TEOpPEMbI ,El,esapra.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Mo3numoHHble 3ana4n. NonHble 1 HenonHble n3obpaxeHus. MeTpuyeckne 3apayu. NocTpoeHne
CEeYeHMin NPOCTPaHCTBEHHbIX CoUryp € nomoLlblo Teopembl lesapra. (24.)

naboparopHas paborta (6 4aca(oB)):

PelweHne no3numoHHbIX 3ana4. [locTpoeHe ceveHnin MHOrorpaHHMKOB METOLO0M COOTBETCTBYIOWMX
TO4YeK 1 MeTodoM crnepa. (44.) PeweHne meTprnyecknx 3apaud. (24.)

Tema 12. NoHATUE O MaTeMaTUYECKOW CTPYKTYpe, NpUMepbl MaTeMaTu4yecKux CTpykKTyp.
MHTepnpeTtaumsa cucteMbl akcMom (Moaenu CTpyktyp). U3oMmopcouam cTpykTyp, npumepsbil.
TpeboBaHus, npenbsBNseMble K cMcTeMe akcuoM. NMonHota cuctembl akcuom. NMpumepsi.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

MNoHsATUE O MaTeMaTNYECKOl CTPYKTY-pe, NpUMepbl MaTeMaTuiecknx CTpyk-Typ. VMiHTepnpeTtaums
CMCTEMbI aKCVOM (MoAenu CTPYKTyp). I3oMopdpmam cTpykTyp, npumepsl. TpeboBaHus,
npenbsBnsieMble K CUC-TeMe akcuoM. MonHoTa CUCTEMbI aK-CHOM.

Tema 13. HenpoTuBOpPEUYMBOCTb M NONIHOTA CUCTEMbI aKCUOM Benns TpexmepHoOro eBknuaosa
npocTtpaHcTBa. OnpeneneHne npsiMbix, MIOCKOCTEN, MNONYMNIOCKOCTEN, OTPE3KOB, Jyyen,
yrnos. [loka3aTesibCTBO OCHOBHbIX TEOpEeM MIaHUMETPUN U CTepeoMeT-pUn.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

HenpoTnBope4rBOCTb 1 NONHOTA CUC-TEMbI aKCMOM Beiins TpexMepHOro eeknmaooBa NpoCTpaHCTBa.
JlokasaTenbCTBO OCHOBHbIX TEOPEM MNAHUMETPUN N CTEPEOMET-PUN.

naboparopHas pabora (8 4aca(oB)):

OnpepeneHne NpsMbIX, NIOCKOCTEN, NONYNNOCKOCTEN, OTPE3KOB, Nly4ei, YrioB.

Tema 14. "Hayana" Esknupa n V noctynar. 9kBmBaneHTbl V-ro noctrynara Eeknupna. Teopema
Tycwm (JlexaHnppa). NepBasa Teopema Cakkepwm - JlexaHgpa. Bropas teopema Cakkepm -
INexanppa.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

?Havana? Esknupa n V noctynat. 9ksmeaneHTbl V-ro noctynara Esknuaa. Teopema Tycu
(Nexangpa).
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naboparopHas pabora (2 yaca(oB)):
MepBas Teopema Cakkepu - JlexaHgpa. Bropas teopema Cakkepwm - Jlexxangpa.

Tema 15. Cuctema akcuom MNanb6epta. Akcuoma Apxumena. Akcuoma KaHtopa. Akcuoma
denekuHaoa.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):
Cuctema akcuom 'mnbbepta. Akcuoma Apxumena. Akcnoma KaHTtopa. Akcuoma [lenekmHaa.
naboparopHas pabora (6 4aca(oB)):
Cuctema akcuom 'mnbbepta. Akcuoma Apxumena. Akcnoma KaHTtopa. Akcuoma [lenekmHaa.

Tema 16. Akcnoma Jlo6aueBckoro. OcHoBHble doakTbl reomeTpumn JlobaueBcKoro.
MapannenbHble u pacxopswmnecs NnpsiMbie NIOCKOCTU Jlo6aueBCKOro.

JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

Akcunoma JlobaveBckoro. OCHOBHbIE hakTbl reomeTpum JlobayeBckoro.
naboparopHas pabora (2 yaca(oB)):

MapannenbHble 1 pacxooswmecs npsimble NnockocTy JlobayeBckoro.

Tema 17. AKCMOMBI OJIMHbI OTpe3Ka. TeopeMa CyLL,eCTBOBaHUS U e 0UHCTBEHHOCTU O/INHbI
oTpe3ka. AKCMOMbI NoLLaaAn MHOroyrosibHuKa. Teopema CyLLecTBOBaHUS U e AUHCTBEHHOCTU
nioLw,aan MHOroyrosibHuKa. PaBHOBENIMKOCTb U paBHOCOCTaB/IEHHOCTb MHOTOYrofibHUKOB
(Teopema). KBagpupyemble cpurypbl. O6beMbl U reoMeTpuyeckue BefIMUYUHbI.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

AKCVOMbI OnVHbI oTpe3kKa. TeopeMa cywecTBOoBaHMNA N e ANHCTBEHHOCTU OJ/IHbI OTpe3Ka. AKcnombl
nnowagn MHOroyronbHukKa. TeopeMa cyuwectsoBaHUA N €AMHCTBEHHOCTU rnnowaann MHOIroyroJibHuKa.
PaBHOBENNKOCTb 1 paBHOCOCTAB/IEHHOCTb MHOIOYyro/ibHMKOB (TeopeMa).

naboparopHasi pabora (4 4aca(oB)):
Ksappupyembie dourypbl. O6beMbI 1 FEOMETPUYECKNE BENNYMHBI.

Tema 18. Tononoruyeckoe NpoCcTpaHCTBO, TONONOrnyeckas CTpykrypa. OnpeneneHms u
npumepbl. Baza Tononoruun. Teopema o 6ase rononorun. Teopema 0 3aMKHYTOCTH
NoAMHOXeCTBa TOMOMOrMyeckoro npocrpaHcTea. NoanpocTpaHCTBO TONOIOrM4ECKOro
NpOCTpaHCTBa.

JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

Tononornyeckoe NPOCTPAHCTBO, Tornonormyeckas cTpyktypa. OnpeaeneHns n npumepsbl. basa
Tononorun. Teopema o 6ase Tornonornv. TeopemMa 0 3aMKHYTOCTU MOAMHOXECTBA TOMOIOrM4YECKOro
npocTpaHcTBa.

naboparopHas pabora (2 4aca(oB)):
MoanpocTpaHCTBO TOMOMOrMYECKOro MPOCTPaHCTBA.

Tema 19. HenpepbiBHOCTb OoTOOpaxeHusi. Teopema. Fomeomopcpusm. NMpumepsi.
OtpenumocTtb. KoMmnakTtHOCTb. CBA3HOCTb. MHOroo6pasue. OnpeneneHue v npuMepbl.
KnetouyHoe pa3noxeHune MHOroobpasus. duneposa xapakTepucTuka MHOroobpasus.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

HenpepbiBHOCTb 0TOBpaxeHus. Teopema. Fomeomopdomam. Mpumepbl. OToENUMOCTD.
KomnakTtHocTb. CBA3HOCTL. MHOroobpasmve. OnpeneneHne n npuMepb..

naboparopHas pabora (2 4aca(oB)):
Kneto4Hoe pasnoxeHne MHoroobpasus. dineposa xapakTepucTka MHoroobpasusi.

Tema 20. OpueHTUpPyeMble U HeOpUeHTUpyeMbie MHOroobpasus. Knaccudpumkauus
KOMMaKTHbIX ABYMEpPHbIX MHOroo6pasuin. Teopembl. FeomeTpuueckoe Teno. Boinyknoe teno.
Bbinyknbie MHOrorpaHHUKU. lNpaBunbHbie MHOrorpaHHUKM U UX Knaccudukaums.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OpueHTMpyeMble U HEOPUEHTUPYEMbIE MHOro0bpasns. Knaccmgukaums KOMNakTHbIX ABYMEPHbIX
MHoOroobpaswuii. TeopeMbi.

naboparopHas pabora (2 4aca(oB)):

["'eomeTpuyeckoe Teno. Boinyknoe Teno. Boinyknbie MHOrorpaHHuku. MNpasnnbHble MHOrOrpaHHUKN 1
nx Kknaccugmkauus.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKoCTb g%%’:::;;g:;gzg;
AucumnnmHel cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paboTbl
Tema 1. lNoHsATME
NMPOEKTUBHOIO
npoctpaHcTea. Monenwu
NMPOEKTUBHOIO noarotoBka K o
1 npocTpaHcTBa. S 1 YyCTHOMY Onpocy 2 ycTHbI onpoc
[MpoekTnBHbIE
KOOpAMHaThI.
CornacosaHue 6asnca
Tema 2. [lepcrnekTrBHOE
oTobpaxeHne NpsiMoii B [MpenycmaTpusarqrcs
Ny4OK MPSMBbIX. 3ajaHns ons
PacwupeHHas npsamas. CaMoCTOATENbHOW
5 MNpoekTuBHbIE 5 5 paboTbl 5 nomawHee
" |KoopAnHaThl Ha CTyOeHTOoB (25 3apaHve
npsMOM, 0AHOPOOHbIE BapVaHTOB) U
KoopamMHaThl Ha KOHCYynbTaumn rno
NPOEKTMBHOW MPSAMOMN. pewe
Tema 3. lNepcnekTBHOE
oTobpaxeHne
MIOCKOCTU B CBA3KY
npsambix. PacwmpeHHas lNpenycmarpuBaiqres
MNOCKOCTb. sananins ansa -
[NpoekTBHbIN penep Ha CagOCTOHTe"bHOM
3. [nnockocTn. Teopema o 5 3 [PavoTHl 4 fomalliHee
CTYyOeHTOB (25 3apaHve
NPOEKTUBHOM penepe. BAPMAHTOB) 1
Onnopoable KOHCynbTauun no
KoOopAwnHaThl Ha pele
NMPOEKTUBHOM
MIOCKOCTU
Tema 4. Ycnosue NOAroToBKa K
NPUHAANEXHOCTY Tpex KOHTPONbHOIA 1 KOHTPONbHAas
TOYEK NPAMONA. I:Ipﬂmasl TOUKE To4Ka
Ha NPOEKTUBHOW
MIOCKOCTMW.
MNapameTpuyeckune MNpenycmatpusargTcs
4. |YPaBHEHUSA NPSAMOMN. 5 4 3ajaHna ons
" |Obwee ypaBHeHME CaMOoCTOATENbHOW
npsimoii. OcobeHHoCTU paboTbl 1 nomalHee
ypaBHEHNS NPSMON No CTyLEeHTOB (25 3ajaHve
OTHOLWEHWNIO K BapVaHTOB) U
pPacronoXeHuto KOHCynbTaLumm rno
OTHOCUTESIbHO pewe
NPOEKTUBHOrO pernepa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Buabl
N Paspen Cemecrp| Heaens | camoctosTensHoit [TpyAoemMkocTs g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYy[EHTOB paocoTbl
E%gggbasosamg MpenycmaTpuBargTcs
NPOEKTUBHbBIX safiaHnsa ana -
CaMOCTOSITENbHOW
5 Knooo%%;ﬁhe cBoOiiCTBa 5 5 [paorsl 2 AoMallHee
. ngoeKTl/lBHOVI CTYAEHTOB (25 3afaHve
BapVaHTOB) U
nnockocTy 1 KOHCYnbTaumm no
NPOEKTUBHOIO oele
NpPOCTPaHCTBa.
MpenycmaTpuBargTcs
3afaHusa ons
Tema 6. MpuHLMA CaMoCTOATENbHO
6. |nBOVICTBEHHOCTM. 5 e [padorsl 4 AomalHee
Teopewma [e3apra. CTyAEHTOB (25 3ajaHve
BapVaHTOB) U
KOHCYNbTaumm no
pelwe
I?:(?m?e.Hﬁ:zVéﬁgﬁaex lNpepycmarpusaigres
. 3agaHns ons
TOYeEK, ero CBONCTBa N
(TeopeMbD.CﬂOXHOG CaMOCTOATENbHOU
7. |oTHOWeEHME HeTbl 5 7.8 |padorsl 4 AomalHee
' pex 25 3anaHvie
NPSMbIX My4Ka. CTYAEHTOB (
apMoHWYeckme Egﬁg’aﬁg’:) I/II/IVI o
yeTBEpKU. MonHbIN pemey H
4eTbIPEXBEPLNHHIK.
Tema 8. lNpoekTnBHbIE
oTobpaxeHus un NOLFOTOBKA K
NPOEKTUBHbIE KgHﬂTSOJC')IbH?)IZ 5 KOHTPONbHAaS
npeobpasoBaHus. Touke ToYKa
[MepcnekTnBHbIE
oTobpaxkeHns.
Teopembl 0
NPOEKTUBHbIX
0TOOpPaXEeHUSIX.
8 [MpoekTnBHbIE 5 9-10 lMpenycmaTpuBarQTcs
" [Inpeobpa3zoBaHus 3ajaHus ons |
NPSMON U CaMOCTOATENbHONY
WNHBAPWaHTHbIE TOYKMW. paboTbl 5 nomalHee
[MpoekTnBHbIE CTyOeHTOoB (25 3anaHve
npeobpasoBaHns BApPVaHTOB) U
MNOCKOCTHN, NX KOHCYNbTaumm no
Knaccudomnkaums. pewe
TeopeTnko-rpynnosoi
NPVHUMUN NOCTPOEHUS
reomeTpumn

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 9. LleHTpanbHoe 1 MpenycMarprsaigTcs
napannenbHoe
NpPoeKTMpoBaHne, Nx sananins ana -
MHBAPMAHTbI, cagocmmeanom
9. |N306paxeHne 5 11 [Pavbotsl o5 2 AOMALIHEE
NPOCTENWNX NNOCKNX CTYQIGHTOB ( sanahne
BapVaHTOB) U
cpuryp ¢ nomoLpio KOHCYnbTaumm no
napannenbHoro pewe
NPOEKTUPOBAHMS.
Tema 10. lNoHATME O MpenycmaTpuBargTcs
metoae MoHxa. 3afnaHua ong
N30bpaxeHne CaMOCTOATENbHON
10 NPOCTENLLNX 5 12 paboThbl 5 nomaiuHee
‘INpOCTPaHCTBEHHbIX CTYyOeHTOoB (25 3apaHve
gouryp. AKCoOHOMETpUS. BapVaHTOB) U
Teopema KOHCYynbTauun no
Monbke-lWBapua. pewe
NnoAroToBka K
Tema 11. Mo3nUNOHHBbIE KOHTPObHOW 2 igrgapoanaﬂ
3apayn. NonHble n TO4Ke
HenoJsHble lMpenycmaTpusarQTcs
n3obpaxeHus. 3agaHns ons
11.|MeTpuyeckne 3anaym. 5 13  |camocToaTenbHO
MNocTpoeHne ceveHni paboThl 6 nomauHee
MNPOCTPAHCTBEHHbIX CTyneHTOoB (25 3anaHve
couryp ¢ nomouibio BapUaHTOB) U
Teopembl [lesapra. KOHCYnbTaumm no
pewe
Tema 12. MNoHaATME O
maremMaTn4yeckomn
CTPYKTYpe, npumepsbl
mMareMaTn4yeckmx
CTPYKTYP.
NHTepnpetauuns
CUCTEMbI aKCUOM NoAroToBka K -
12. (Mopenu cTpykTyp). 6 1 YCTHOMY Onpocy 2 yCTHBI onpoc
N30Moppuam CTpyKTyp,
npumepsbl. TpeboBaHus,
npenbsBnsemble K
CUCTEMe akCuOM.
MonHoTa cuctemsl
akcuom. [Npumepsbi.

PernctpaumoHHbIn Homep
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 13.
HenpoTneopeyYnsBocTb U
NnosiHOoTa CUCTEMDI
akcuom Benns
TPEexXMepHoro
eBKngoBa
npocCTpaHcTBa. noaroToBKa
13.|0OnpeneneHne npsmbix, 6 2-3 |oDomallHero
NIOCKOCTEWN, 3agjaHung
NonynnocKoCTen,
OTPEe3KOB, Ny4Yeit, yrnos.
JlokasaTenbcTBo
OCHOBHbIX TEOPEM
nnaHNMeTpun u
CTEpeoMeT-puUn.

Tema 14. "Havana"
Esknunpa v V nocrtynar.
OkBuBaneHTol V-ro
noctynarta Eesknunaa.
Teopema Tycu noaroToBKa K
14. (NexaHppa). MNepeas 6 4 pedeparty 2 pecpepar
Teopema Cakkepu -
Ilexanppa. Bropas
Teopema Cakkepu -
IlexaHppa.

Tema 15. Cucrtema
akcuom Mmnbbepra. noaroToBska
15.{Akcnoma Apxnmena. 6 5 |nomawHero
Akcunoma KaHTopa. 3apaHus

Akcuoma JeneknHpa.

Tema 16. Akcrnoma
INobaueBckoro.
OCHOBHble (haKTbl
reoMeTpun noarotoBkKka K
16.|[TobayeBckoro. 6 6-7 |KOHTPONbHOM
MapannenbHble 1 pabote
pacxonsiumecs npsimble
MNOCKOCTW
INobaueBckoro.

2 JomMallHee
3adaHune

2 JomMallHee
3agaHune

> KOHTpONbHas
paboTa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Paspen
AdncumnnuHbl

CemecTp

Henens

ceMecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

17.

Tema 17. AKCUOMBI
ONNHbI OTpes3Ka.
Teopema
CyLLeCTBOBaHUSA U
€OWHCTBEHHOCTW OJINHbI
oTpe3ka. AKCMOMb
nnowaau
MHOrOYronbHMKa.
Teopema
CyLLeCTBOBaHUSA U
€ONHCTBEHHOCTH
nnowaau
MHOrOYrofbHMKa.
PaBHOBENUKOCTb U
paBHOCOCTAaB/IEHHOCTb
MHOMOYrOfIbHNKOB
(Teopema).
Keanopupyemble
dourypbl. O6bembl 1
reomeTpuyeckue
BE/NYMHDI.

noaroToBka K
KOHTPONbHOW
TOo4YKe

KOHTpPOJ/IbHas
TO4YKa

18.

Tema 18.
Tononornyeckoe
NPOCTPaHCTBO,
Tornonorunyeckas
CTPyKTypa.
Onpepenexuns un
npumepsbl. basa
Tononorun. Teopema o
6ase Tononoruu.
Teopema 0 3aMKHYTOCTU
noOMHOXecCTBa
TOMONOrM4ecKoro
NpoCTpaHCTBa.
[MoonpocTpaHCcTBO
TOMONOrM4ecKoro
NpoCTpaHCTBa.

9-10

MoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 19.
HenpepbiBHOCTb
oToOpaxeHums.
Teopema.
["loMeoMophun3Mm.
MNpumepbl.
OtoenumocTb.
KoMnakTHOCTb.
19./CBA3HOCTb. 6 11-12 |NOAroToBka K 2 YCTHbI OnpocC
MHoroobpaswe. yCTHOMy onpocy
OnpepeneHuve un
npumepsbl. KnetoyHoe
pasnoxeHune
MHOroobpasus.
dineposa
xapakTepucTunka
MHOroobpasusi.

Tema 20.
OpueHTnpyemblie n
HEOpPWEHTNPYEMbIE
MHOroobpasusi.
Knaccundpmkauus
KOMNAaKTHbIX ABYMEPHbIX
MHOroobpaswi.

20 Teopemsbil.

"IT eomeTpuyeckoe Teno.
Bbinyknoe teno.
Bbinyknbie
MHOIOrPaHHUKMN.
[MpaBunbHblEe
MHOIOrPaHHUKUN N NX
Knaccudpumkaums.

noaroToska K
6 13  |KOHTpONbHOM
TOYKe

o KOHTpPO/NbHas
TOo4YKa

NTtoro 54

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

TpanuunOHHbIE NEKLIMOHHBIE N CEMUHAPCKME 3aHATUS, UHTEPAKTMBHbIE (DOPMbl 00yYeHUs C
MOMOLLbIO KOMMbIOTEPHOW cucTeMbl Maple, MmoaynbHas TexHonorus obyveHus. MNpenycmatprnBaroTCs
3a4aHus Ans caMocToATeNbHOM PpaboTbl CTYAEHTOB M KOHCYNbTALUMW NO PELLEHNIO NPObnem
BO3HMKAIOLWKMX NP BbINOAHEHNM 3TO paboThl.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. MoHsAAITME NPOEKTUBHOrO NpocTpaHcTBa. Moaenu NpoeKTMBHOro NPOCTPaHCTBa.
MpoekTnBHble KoopauHatbl. CornacosaHue 6a3uca

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
MoHsTUE NPOEKTUBHOrO NpocTpaHcTea. Moneny NpoekTUBHOrO NPOCTPaHCTBA.

Tema 2. NMepcnekTMBHOE OTOOpaxeHue NPSAIMON B Ny4YOK NpsiMbix. PaclumpeHHas npsimas.
lNMpoekTUBHbIE KOOpPAUHATbI Ha NPSIMOX, OOHOPOAHbIe KOOPAUHaTbl HA NPOEKTUBHOW NPSAMOMN.

PernctpaunoHHbIn HoMep 5AE
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

[MocTpoeHme TOYKM Ha NPOEKTUBHON NPAMOM MO €€ NPOEKTUBHBLIM KOopAMHaTam (cneumanbHo
pacCMOTPETb ClyyYa 04HOPOOHbIX KoopAuHaT) Hanpumep, Ha paclwmMpeHHOM NPSIMOA NOCTPOUTE
eOVHNYHYI0 TOYKY E, ecnu naHbl Todkm A1, A2 n Touka M(1;-2).

Tema 3. NMepcnekTMBHOE 0TOOpaXeHne NI0CKOCTU B CBA3KY NpsiMbiX. PaclumpeHHas
nnockocTb. MpoeKkTUBHbLIN penep Ha NnockocTu. Teopema o NPOEKTUBHOM penepe.
OnHOpOoAHblE KOOPAUHATLI HAa NPOEKTUBHOW NIOCKOCTH

LoMallHee 3afaHue , NpUMepPHbIe BOMPOCHI:

[MocTpoeHmne To4KM Ha NPOEKTUBHOWM NIOCKOCTM MO ee NPOEKTUBHBLIM KOOpAUHATaM (crneumanbHO
paccMOTpPETb Cnyyai 04HOPOLHbIX KOOPAMHAT) HanpmnMep, Ha pacwMpPEeHHOR NNOCKOCTM B 3a4aHHOM
penepe R{A1,A2,A3,E} noctpoutb Toukn M(1;-2;3) n N(2;0;-1).

Tewma 4. Ycnosue npuMHaoneXxXHoCTU Tpex Todek npsimon. MNMpsimasi Ha NPOEKTUBHOM NNOCKOCTM.
MapameTpuueckue ypaBHeHus npsimon. O6uee ypaBHeHUe npsimMon. OCo6eHHOCTU ypaBHEHUS
NPSAMON NO OTHOLLIEHUIO K PacrnofioXeHU0 OTHOCUTENTIbHO NPOEKTUBHOroO penepa.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

WccnenoBaHme B3avMHOMO pacnonoXeHus NpsiMblX Ha MPOEKTUBHOM MAOCKOCTM MO MX 06WUM
ypaBHEHUSAM 1 NOCTpoeHMe nNpsMbIX. Hanpumep, gaHbl npsmble 11(-1;2;3), 12(3;1;1), m1(0;1;2),
m2(1;2;3). Hanoute ypaBsHeHune npsmon PQ, roe P=nepecedeHune npambix 11,12, Q=nepeceyeHne
npambix m1, m2.

KOHTPO/NbHAs ToYKa , MPUMEPHbIE BOMPOCHI:

KoHTponbHas pabota BkioyaeT B cebs 3aaym, pacCMOTpPeEHHble Ha Temax 1-4 [NprMep KOHTPObHO
pabotbl 1. Ha pacwmpeHHoin npsimoli B penepe R{A1,A2,E} noctpoute Touky M(3;2). 2. Ha
pacwupeHHon nnockoctn B 3agaHHoM pernepe R{A1,A2,A3,E} noctpontb npsamyio d(1;-2;3). 3.
KakoBa ocobeHHOCTb pacnonoxeHus npsimoii (AB) otHocutenbHo penepa R{A1,A2,A3,E} Ha
NPOEKTUBHOWM NNOCKOCTW, ECNU B 3TOM perepe nepsble napbl koopanHat Todek A(al;a2;a3) n
B(b1;b2;b3) nponopumnoHanbHbI?

Tema 5. Npeobpa3oBaHus NPoOeKTUBHbIX KOopAauHar. NpocTenume cBoNCTBa NPOEKTUBHOMN
NI0CKOCTU U NPOEKTUBHOro NpoCTpaHCcTBa.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

MpeobpasoBaHns NPOEKTMBHbIX KoopAUHAT. Hanprmep, HaTn KoopamHaTtbl 06pasa To4ky npu
LLaHHOM MPOEKTMBHOM Npeobpa3oBaHnu.

Tema 6. NMpuHunn psoncTteeHHocTU. Teopema L e3apra.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

3afayn Ha NOCTPOEHNE Ha OCHoBE TeopeMbl [lesapra. Hanpumep, ¢ NOMOLWbIO O4HON NNHENKN
Yyepes OaHHY0 TOYKY NPOBECTU NPSAMYIO, NapannenbHyo ABYM 3a0aHHbLIM NPSMbIM.

Tema 7. [1BOMHOE OTHOLLEHME YeTbIpex ToYeK, ero cCBomcrea (Teopembl). CnoxHoe OTHOLLEeHUue
yeTbipex nNpsiMbix ny4yka. FlapMoHuyeckune yetBepku. MNMonHbIN YeTbipexBepLUNHHUK.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

3afayn Ha BblHUCNEHNE CNOXHOMO OTHOLWEHNS YeTblpeX TOYEK NPOEKTUBHOM MPSMOR U CNOXHOE
OTHOLWEHWe YeTbipex NpsaMblx nyyka. Hanpumep, Hangmte cnoXHoe OTHOWEHME YeTbIpex TOHEK
(AB,CD), npenBaputenbHo ybeamslmch B ux konnuHeapHoctn. A(1;2;4), B(5;0;4), C(3;1;4), D(2;-1;0).
3afayn Ha NOCTPOEHNE TOYKU (MPSMOIA), FAPMOHNYECKOM MO OTHOWEHMIO K TPEM 3aaHHbIM TOYKaM
(MpsIMbIM).

Tema 8. NMpoekTMBHblE OTOOPaXeHUsi N NPOEKTUBHbIE Npeobpa3oBaHus. MepcnekTUBHbIe
oTob6paxeHusi. TeopeMbl 0 NPOEKTUBHbIX OTOOpaxeHusx. MpoeKkTuBHbIE Npeobpa3oBaHUSA
NPSIMOW U MHBapUaHTHble TOYKU. MpPoeKTUBHbIE Npeobpa3oBaHUSA NIOCKOCTH, UX
Knaccudpukaums. TeopeTUKo-rpynnoBon NPUHLUMN MOCTPOEHNUSA reoMeTpun

JoMalHee 3ajaHune , NpUMepHble BOMpPOCHI:

Hanoute cpopMynbl KonnnHeaumn, 3afaHHble aByms Yyetsepkamum todek: A(0;0;1), A'(0;0;1), B(2;0;1),
B'(2;0;1), C(1:1;1), C'(1;1;0), D(1;-1;1), D'(1;-1;0).

KOHTPONbHAs ToYKa , NPUMepPHbIE BONPOCHI:

PernctpaunoHHbIn HoMep 5AE
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Mporpamma amcumnnmHel "OCHOBHbIE reoMeTpudeckune cTpykTypbl 1 Tononoruns"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

KoHTponbHas paboTa Bko4aeT B cebs 3a4ayn, pacCMOTPEHHble Ha TeMax 5-8 MNpuMep KOHTPONbHOW
paboTbl 1. Hainante cnoxHoe oTHOWeHMe YeTblipex NpsiMbix (ab,cd), npeaBaputensHo yoeamBlnCh B
NPUHALNEXHOCTU O4HOMY Ny4Ky npsmbix. a(1;2;4), b(5;0;4), c(3;1;4), d(2;-1;0). 2. icnonb3ys Teopemy
Lesapra, gokaxuTe, 4TO0 MeanaHbl TPeyronbHKKa nepecekatTcs B 0gHo Todke. 3. Hangute obpa3s
NPON3BOSIbHON MPAMON NPY roMoNorMn, 3afaHHOM LEHTPOM, OCbIO U Napor TOYek.

Tema 9. LleHTpanbHoOe 1 napannenbHoe NPoeKTUpoBaHMe, UX MHBapuaHTbl. U3o06paxeHue
NPOCTENLLINX NNOCKMUX (oUryp ¢ NOMOLLLbIO NapansiefibHOro NpPoeKTUpPoBaHUA.

noMallHee 3afaHue , TpUMepHbIe BOMPOCHI:

MocTpoeHune n3obpaxeHnii nnockux gouryp. Hanpumep, Moctpoutb n3obpaxeHne NpaBuibHOIO
NATUYroNbHUKA.

Tema 10. MoHaTMe 0 meTone MoHxa. N306paxeHne NPoCTeNLLMX NPOCTPaHCTBEHHbIX churyp.
AkcoHoMeTpusi. Teopema lNonbke-LUBapua.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:
MocTpoeHne n3obpaxeHnii MHOrorpaHHUKOB.

Tema 11. Mo3uumoHHbIe 3apaun. MonHbie n HenonHble nsobpaxeHus. Metpuueckue 3apaum.
MNMocTpoeHue ceyeHM NPOCTPaAHCTBEHHbIX (oUryp ¢ nomoLbio Teopembl Lle3apra.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

MocTpoeHne TOYKM BCTPEYM NPSIMOIA C MNOCKOCTbIO. MOCTPOUTb Ce4YeHne MHOrorpaHHkKa MeToaoM
cnegna.

KOHTPO/bHAs ToYKa , NPUMEPHbIE BOMPOCHI:

KoHTponbHas pabota BkitoyaeT B cebs 3anayn, paccMoTpeHHble Ha Temax 9-11 Mpumep
KOHTPOJbHOM paboThl 1. MocTponTb n306paxeHne npaBunbHOroO WecTuyronbHuka. 2. MoctponTb
CeyeHune MHOrorpaHH1uKa METOIOM COOTBETCTBYIOLMX To4ekK. 3. PeleHre No3nUMOoHHbIX 3aay
(n30bpaxeHre nepneHankynspa)

Tema 12. MoHATUE O MaTeMaTUUECKOWN CTPYKType, MPUMepbl MaTeMaTUYecKux CTPYKTyp.
MHTepnpeTauusi cuctembl akCMoMm (Mogenu cTpykTyp). Usomopconam cTpykTyp, npumepbi.
TpeboBaHus, NpenbsaBnsieMble K cucteMe akcuom. MonHota cuctembl akcuom. Mpumepbi.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:
MoHATME O MaTeMaTNYecKom CTPYKType, NPMMEPbl MaTeMaTUYECKNX CTPYK-TYP.

Tema 13. HenpoTnBOpEUYMBOCTb M NONTHOTA CUCTEMbI aKCUOM Bennsa TpexmepHoOro eBknuaosa
npocTtpaHcTBa. OnpeneneHne npsiMbix, MIOCKOCTEN, NONYMNIOCKOCTEN, OTPE3KOB, Jly4en, Yrios.
JoKka3aTenlbCTBO OCHOBHbIX TEOPEM MIaHUMETPUMN U CTEPEOMET-PUMN.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
OnpepneneHne NpsiMbIX, NIOCKOCTE, NONyNnIoCKOCTEN, OTPE3KOB, Ny4eld, YroB.

Tema 14. "Hauana" Esknupa un V noctynar. 9kBuBaneHTtbl V-ro noctynara Esknupa. Teopema
Tycu (JlexaHnppa). NepBasa Teopema Cakkepwm - JlexaHgpa. Bropas teopema Cakkepm -
Nexanppa.

pedoepart , NpMMepPHbIE TEMbI:

VcTtopus passutusa reometpumn

Tema 15. Cuctema akcuom MNanb6epta. Akcuoma Apxumena. Akcuoma KaHtopa. Akcuoma
JdeneknHaa.

JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

CucTtema akcuoM MunbbepTta

Tema 16. Akcnoma Jlo6aueBckoro. OcHoBHble doakTbl reomeTpumn JlobaueBCcKoOro.
MapannenbHble n pacxopswmnecs NpsiMbie NNOCKOCTU Jlo6aueBCKOro.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

Akcnomatuke Beiina n MN'vnbbepta

Tema 17. AKCUOMbI OfIUHBI OTpe3Ka. TeopeMa CcyLL,eCTBOBaHUS U e AUHCTBEHHOCTU OJINHbI
oTpe3ka. AKCMOMbI NNowLaam MHOroyronbHuka. TeopeMa CyLLeCTBOBaHUS U € AUHCTBEHHOCTU
nnowLaan MHOroyrosibHMKa. PaBHOBeNUMKOCTb U paBHOCOCTaB/IeHHOCTb MHOIOYro/ibHUKOB
(Teopema). KBappupyembie courypbl. O6bembl U reomeTpnyeckme BeIMYMHbI.
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KOHTPO/NbHAs ToYKa , NPUMEPHbIE BOMPOCHI:
Mo ocHOBaHUSIM reoMeTpun

Tema 18. Tononoruyeckoe NpocTpaHCTBO, TONoNornuyeckas CTpykrypa. OnpeneneHms u
npumepbl. Baza Tononoruun. Teopema o 6ase Tononorun. Teopema 0 3aMKHYTOCTH
NOAMHOXeCTBa TOMOMOrMYecKoro npocrpaHcTea. NMoanpocTpaHCTBO TOMNOIOrM4ECKOro
NpoCTpaHCTBa.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

Tononornyeckoe NPOCTPAHCTBO, Tononormyeckas cTpyktypa. OnpeaeneHns n npumepsbl. basa
Tononoruun. Teopema o 6a3e Tononorum.

Tema 19. HenpepbiBHOCTb OTOOpaxeHusi. Teopema. Fomeomopcpusam. NMpumepbl. OTAENUMOCTD.
KomnakTtHoCcTb. CBA3HOCTb. MHOroo6pasue. OnpeneneHue u npumepsbl. KnetouHoe
pa3noxeHue MHoroobpasus. dnnepoBa xapakTepmcTmka MHOroobpasus.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

HenpepbiBHOCTb 0TOBpaxeHus. Teopema. Fomeomopdomam. Mpumepbl. OTaenmmocTb. KOMNakTHOCTb.
CBsagHocTb. MHOroobpasve. OnpeneneHne n NnpuMepb..

Tema 20. OpueHTUpyeMmMble U HeOpUEeHTUpyeMble MHOroobpa3sus. Knaccudpumkaums KOMNakTHbIX
ABYMepPHbIX MHOroobpasun. Teopembl. FeomeTpuyeckoe Teno. Boinyknoe teno. Boinyknbie
MHoOrorpaHHuku. NMpaBunbHble MHOrOrpaHHUKKU U UX Knaccudoukaums.

KOHTPONbHAas ToYKa , NPUMEpPHbIE BONPOCHI:
OneMeHbl Tononornm

UtoroBas cpopma KOHTpons

3a4eT 1 9K3aMeH

Utoroeasa chopma KOHTpoOns

3a4eT 1 9K3aMeH

[MprMepHble BONpOCHI K

WHovBemnoyanbHoe 3afnaHve , 5 cemecTp (NpvMep BapuaHTa)

1. Ha pacwupeHHon NpsaMorn NocTpouTe eanHUYHyto To4ky E, ecnu gaHbl Todkm A1, A2 n Touka
M(1;-2).

2. Ha pacwwupeHHoin nnockoctu B 3agaHHoM penepe R{A1,A2,A3,E} noctpoutb To4ukn M(1;-2;3) n
N(2;0;-1).

3. OaHnbl npamble 11(-1;2;3), 12(3;1;1), m1(0;1;2), m2(1;2;3). Hanonte ypasHeHne npsmon PQ, roe
P=nepeceyeHune npsmbix 11,12, Q=nepecevyeHune npsmbix m1, m2.

4. C NoMOLLbIO 0OHON NINHENKN Yeped OaHHY0 TOYKY NPOBECTU NPsSIMyt0, NapannenbHyo OBYM
3a0aHHbIM NPSIMbIM.

5. HaiiomTe cnoxHoe oTHoweHue YyeTbipex Todek (AB,CD), npenBaputensHo yoeamBlInCh B NX
kKonnuHeapHocTtun. A(1;2;4), B(5;0;4), C(3;1;4), D(2;-1;0).

6. 3agayn Ha NOCTPOEHME TOUKM (MPSMON), FaPMOHUYECKO MO OTHOLWEHMIO K TPEM 33 4aHHbIM
TOYKaM (MPSMbIM).

7. Hangute dpopmynbl kKonnnHeauuw, 3agaHHble AByMs yetsepkamu todek: A(0;0;1), A'(0;0;1),

B(2;0;1), B'(2;0;1), C(1;1;1), C'(1;1;0), D(1;-1;1), D'(1:-1;0).

8. Haiiomte cnoxHoe oTHoweHue YyeTbipex Todek (AB,CD), npensaputensHo yoeanBlnCh B NX
KonnuHeapHocTu. A(1;2;4), B(5;0;4), C(3;1;4), D(2;-1;0).

9. MNocTponTb N30bpaxeHre NPaBUNbHOrO NATUYTONbHMKA.

10.lMocTpoeHune To4kM BCTpEUM NPSIMOA C NIOCKOCTbIO.

11. [oCcTpoOUTb Ce4eHne MHOrorpaHHka MeToaom cnea.

12. lNocTpounTb CeyeHre MHOrorpaHHmMKa MeTogoM COOTBETCTBYHIOLWNX TOYEK.

13. PelleHne No3numnoHHbIX 3aaad (M3obpaxeHne nepneHankynsapa).

Bonpochbl kK 3a4eTy 3a 5 cemecTp
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1. MOHsITME NPOEKTUBHOIO NPoCcTpaHcTBa. Moaenu NPoeKTMBHOIO NPOCTpaHcTBa. MNpoekTnBHbIE
kKoopauHaTtbl. CornacoBaHue 6asnca

2. MepcnekTmBHOE 0TOBpaxXeHMe NPsIMON B My4OK NpsiMbiX. PaclumpeHHas npsimast. NpoekTuBHbIe
KOOpAMHATbl Ha NPSIMOIA, OLHOPOAHbIE KOOPANHATbI HA MPOEKTUBHON NPSIMONA

3. MNepcnekTmBHoe oTobpaxeHre NNoCKOCTA B CBSA3KY NPsiMbIX. PaclumpeHHas mnockocTb.
[MpoekTnBHbIN penep Ha NNOCKOCTU. Teopema 0 NpoekTnBHOM penepe. OQHOPOAHbIE KOOPAUHATbI
Ha MPOEKTUBHOW MNOCKOCTU

4. Ycnosue NnpuHannexHocTn Tpex Todek NpsmMon. [pamas Ha NpoeKTUBHOWM MNOCKOCTH.
MapameTpuryeckue ypaBHeHns npsamoii. Obwee ypaBHeHne npsimoit. OCoBeHHOCTN ypaBHEHNS
NPSMOW MO OTHOLWEHMIO K PACMONOXEHUIO OTHOCUTESNIbHO MPOEKTUBHOIrO pernepa.

5. MpeobpazoBaHnst NPOEKTUBHbLIX KoopAamHaT. [pocTewmne CBOACTBA NPOEKTUBHOM MNOCKOCTM U
NPOEKTUBHOIO NPOCTPAHCTBA.

6. MpuHuun gBoncteeHHOCTU. Teopema [esapra.

7. [BOiHOE OTHOLLEHNE YeTbipex ToYeK, ero cBoncTea (Teopembl). CNoxXHoe OTHOLIEHNE YeTbipex
NPSIMbIX Ny4Ka.

8. MapMoHunyeckue yeTBepku. MNonHbINA YeTbIPEXBEPLUNHHNK.

9. MpoekTuBHbIE 0OTOBPaAXEHMS 1 NPOEKTUBHbIE NpeobpasoBaHuns. MepcrnekTnBHbIE 0TODPaxKeHus.
TeopeMbl 0 MPOEKTUBHbIX 0TOBPaKEHUSX.

10. MpoekTnBHbIE NPeobpasoBaHUs NPSMON N MHBAPMAHTHbIE TOYKU. [1POEKTMBHbIE
npeobpa3oBaHns NNOCKOCTH, MX Knaccudpmkaums. TeopeTuko-rpynnoBoii MPUHLMN NOCTPOEHNS
reomMeTpmu

11. LeHTpanbHoe n napannensHoe NPpoeKTMPOBaHNE, UX MHBapuaHTbl. VI3obpaxeHne npocTemnwmx
NIOCKNX ouryp C NOMOLLbIO NapannenibHoro NPoeKTUPoBaHNS

12. MoHsATne o metone MoHxa. M3o6paxeHne npocTeiumx NPOCTPaHCTBEHHbIX OUTyp.
AxkcoHomeTpus. Teopema lNonbke-LWBapua.

13. Mo3munoHHble 3agayu. MonHble 1 HENONHbIE N306paxXeHUs.
14. MeTpuyeckue 3agaqu.
15. lNocTpoeHne ceveHnin MPOCTPaHCTBEHHbIX OUIyp C NMOMOoLLbio Teopembl [le3apra.

WHpuBnoyanbHoe 3apnaHve , 6 ceMecTp (NpUMep BapunaHTa)
1. MNpuBeanTe NpMMep MHOXECTBA, B KOTOPOM TpMBMANbHAs U ANCKPETHAs TOMONOrk CoBNaaatoT.
2. [MNepeuncnute Bce TONONOMUN, KOTOPbIE MOXHO BBECTM HA MHOXECTBE, COCTOSAILLEM N3 TPEX TOYEK.

3. [lokasaTtb, 4TO MHOXECTBO MapannenorpaMmMoB CO B3aUMHO NapanfefibHbIM/ CTOPOHaMU
06pasytoT TOMOMOrnIo Ha .

4. [lokazaTb, 4TO MHOXECTBO KOHUEHTPU4EeCKNX Kpyros o6pa3y+0T TOMONOrnto Ha .

5. MNepeuncnute Bce 6a3nCbl AMCKPETHOrO TOMONOrMYECKOro NPOCTPAHCTBA, COCTOSAILEro U3 TPex
TOYeK.

6. Mokasatb, 4To Ntoboe HopManbHOE TOMONOrMYECKOe NPOCTPAHCTBO PErynsipHo.
7. Nokasartb, 4To noboe perynspHoe Tononornyeckoe NpocTPaHCTBO XaycaopdhoBo.

8. Ecnn MHOXECTBO BCEX TOYEK -NPOCTPaHCTBa X KOHEYHO, TO X - ANCKPETHOE NPOCTPAHCTBO.
Hokasarb.

9. [lokasatb, 4TO MHOXECTBO Wapos obpasdyeT 6a3nc B eCTECTBEHHOM TONONOIMN B .

10. okasartb, 4To runepbona Ha eBKINAO0BOW NNOCKOCTM HE SBNSIETCS CBS3HbIM MHOXECTBOM.
11. O6pasyeTt nn MeTpuky Ha X otobpaxeHne , ecnun 1 , ecnu ans nobbix X.

12. Ilokasatb, 4TO 0TObpaxeHue f: - romeomMopOUn3M.

13. [lokasatb, 4TO MNOYOKPY>XXHOCTb 6€3 KOHLEBBIX TOYEK FTOMEOMOPOHA NPSMOA.

14. [lokasaTb, YTO NIMHENHO CBA3HOE MPOCTPAHCTBO CBSA3HO.

15. [lokasartb, 4T0 nucT Mebuyca - HeOpMEeHTUPYEMOE MHOr00bpasme ¢ Kpaem.

16. - KONNeKUUs CBS3HbIX MOAMHOXECTB, MMELWMX 00LLYH0 TOYKY B TOMOOMMYECKOM NPOCTPAHCTBE
(X,®). HokazaTb, 4T0 M= - TOXe CBA3HOE MHOXECTBO.
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17. Tononornyeckoe NPOCTPaHCTBO X YAOBNETBOPSET akCMoMe OTAENNUMOCTM TOraa 1 TONbKo Toraa,
korga ons nioboi ToukM X 1 Ntobo OKPECTHOCTU CyLEecTBYET OKPECTHOCTb Takasl, 4To . [lokasartb.

18. JTtoboe xaycnopdoBO TONONOrM4Yeckoe NpoCTPaHCTBO YAOBNETBOPSET akcnome . [lokazartb.
19. Ecnu , - 3aMKHYTOE MHOXECTBO, TO .

20. MpmBeanTe NpuMep TOMONOrMYECKOro NPOCTPAHCTBA, B KOTOPOM BCE OHOTOYEYHbIE MHOXECTBA
3aMKHYTbI (BbINOMHSAETCS akcnoma ), 1 OGHOBPEMEHHO Nt0ObIE ABa HEMYCTble OTKPbITbIE MHOXECTBA
nepecekatTcs (aHTUxaycoopdoBOCTb).

21. lNycTb - HenpepbiBHas clopbekuus (). Toraoa, ecnu - CBA3HO, TO - TOXE CBA3HO.

Bonpocbl kK 9k3aMeHy 3a 6 ceMecTp
1. OnpeneneHne mateMaTnyeckon CTpykTypbl. [prMepbl MatreMaTnyeckmux CTpykTyp

2. iHTepnpeTaumsa cuctembl akcmom (Mooenu CcTpyktyp). VI3oMopdonam MmatemMaTnyeckux CTpyKTyp.
[Mpumepsbl.

3. Tpe6OBaHVI9|, npenbsBnsdemble K CUCTEME aKCMOM: HEMNMPOTUBOPEYNBOCTb, HE3ABUCMOCTDb,
NnoJIHOTA.

4. Bennesckas akcuomaTmka eBknInagosa NpocTpaHCTBa.

5. CncTtema akcumom NpoekTUBHOro NpocTpaHcTea. Moaenv npoekTMBHOM NPSMON U MPOEKTUBHOW
NIOCKOCTH.

6. "Hayana"EBknuaa n V noctynat. OksmBaneHTbl V-ro noctynarta Esknuaoa. Teopema Tyein
(NexaHppa). Nepeas Teopema Cakkepu-JiexaHopa. Bropas teopema Cakkepu-IlexaHgpa.

7. O630p cuctembl akcrom M'mnbbepTa. ABContoTHas reoMeTpus.

8. M'eomeTpung Jlobayesckoro. OCHOBHblE GoakTbl reomeTpum JlobayeBckoro.

9. HenpoTueopeumBocTb reomeTpum Jlobayesckoro. Monenb Kanu-KneiHa.

10. OcHoBHble (hakTbl Cdrepn4eckorn reoMeTpun.

11. ViHBapuaHTHO-rpynnosoi noaxon ®. KneiiHa k cuctematuke 1 060CHOBaHMIO reOMeTpUN.

12. Akcuomartumka Teopun reoMeTpny4eCckunx |/|3MepeH|/||7|: ONnHa oTpe3Ka, nnowaib MHOIroyroJibHMKa.
TeOpeMbI cyuwecTtesoBaHA N €e0NHCTBEHHOCTN.

13. MeTpuyeckune npocTpaHcTea. Mpumepbl. OTKPbITbIE Wapbl U OTKPbITHIE MHOXECTBA.
BHyTpeHHOCTb, BHEWHOCTb M rpaHuLa MHOXeCcTBa. TeopeMa 0 METPUYECKOM MPOCTPaHCTBE.

14. Tononormnyeckoe NPOCTPaHCTBO, Tononornyeckas cTpyktypa. OnpeneneHus 1 npuMeps.

15. basa Tononorun. Teopema o 6a3e Tononormn. Teopema o0 3aMKHYTOCTW NOAMHOXECTBA
TOMNONOrMYeckoro NpocTpaHcTea. NMoanpocTpaHCTBO TONONOrMYECKOro NPOCTPaHCTBA.

16. HenpepbiBHOCTb 0TOBpaxeHus. Teopema. Fomeomopdounam. Mpumepsb..
17. OtpenumocTb. KoMnakTHOCTb. CBA3HOCTb.

18. MHoroobpasve. OnpeneneHune n npumepsbl. KnetoyHoe pasnoxeHne MHoroobpasus. dineposa
xapakTepucTnka MHoroobpasus.

19. OpueHTnpyembie N HEOPUEHTUPYEMblE MHOroobpaaus. Knaccudurkaums KOMAakTHbIX OBYMEPHbIX
MHoOroobpaswuii. TeopeMbl.

20. N'eomeTpuyeckoe Teno. Boinyknoe teno. Boinyknbie MHOrorpaHHuku. [NpasunbHble
MHOIOrpaHHWKN 1 UX Knaccudoukaums.

7.1. OcHOBHas nuTteparypa:

1. Kysoenes, B.l1. Kypc reometpuun: anemeHTbl TONONOrMu, audpdoepeHumnanbsHas reomeTpus,
OCHOBaHMS reoMeTpun [OnekTpoHHbI pecypc] : yueb. / B.IN. Ky3oenes, H.I". Noaaeea. - 9neKTpoH.
naH. - Mocksa : duamatnut, 2012. - 208 c. - Pexum goctyna: https://e.lanbook.com/book/59618

2. MoHapwH, A.MN. AdpdhrHHAs 1 NPOEKTUBHAS reoMeTpus [DNeKTPOoHHbIN pecypc] : y4eb. nocobue -
ONeKTPOH. aaH. - Mocksa : MLUHMO, 2009. - 288 c. - Pexum goctyna:
https://e.lanbook.com/book/9388
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3. MoppaH, B.E. OnemeHTbl TONONOrMM [SNeKTpoHHbIA pecypc] : y4eb. nocobue - ANeKTPoH. OaH. -
CaHkT-lMeTepbypr : laHb, 2008. - 192 c. - Pexum poctyna: https://e.lanbook.com/book/315

4. OnemeHTapHas Tornonorusi [SnekTpoHHbI pecypc] : y4eb. nocobue / O.4. Bupo [v ap.]. -
ONeKTPoH. aaH. - Mocksa : MLUHMO, 2010. - 352 c. - Pexum goctyna:
https://e.lanbook.com/book/9313

7.2. lononHuTenbHasa nureparypa:

1. MNpaconos, B.B. 3aga4m no Tononormum [SNeKTpOoHHbIA pecypc] - OnekTpoH. aaH. - Mocksa :
MUHMO, 2014. - 38 c. - Pexum goctyna: https://e.lanbook.com/book/80151

2. Makees H. H. - TBopeL HeeBknnaosom reometpum (k 185-neTno oTKpPbITUS reoMeTpumn
Nobayesckoro)

BecTHuk Nepmckoro yHusepcuteta. Cepus: Maremartumka. MexaHuka. MIHdpopmatuka - 2015r. €1
https://e.lanbook.com/reader/journalArticle/269439/#1

7.3. UHTepHeT-pecypcChbl:

Library Genesis Project -
http://lib.freescienceengineering.org/search1.php?browse_subject=I"eomeTpna%20n%20Tononorna&subm

Anekcanppos A. ., Heugetaes H. lO. NeomeTpus: YuebHoe nocobue -
http://edu-lib.net/matematika-2/dlya-studentov/aleksandrov-a-d-netsvetaev-n-yu-geometr

Kypc anddepeHumanbHon reometpun 1 tononorum - http://padaread.com/?book=35580
Kypc anemeHTapHoi tononorum - http://www.math.sunysb.edu/~oleg/topoman/rus-book.pdf
INutepartypa no sbicluen reometpum - www.diary.ru/~eek/p165970944.htm

HavanbHbIn Kypc Tononornun. ['eomeTpuyeckune rnasbl -
http://mirknig.com/2010/10/30/nachalnyy-kurs-topologii-geometricheskie-glavy.html

MpoekTnBHas reomeTpus - http://alexandr4d784.narod.ru/geoproekt.html

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHne ancumniavHbl "OCHOBHbIE reoMeTpuyeckme CTPYKTypbl 1 Tononorus" npegnonaraet
MCMONb30BaHNe CNeayloWero MaTepuanbHO-TEXHUYECKOro obecneyeHns:

Y4yebHo-mMeToanyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", nocTyn K KOTOPOW NpenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeayLMX aMEePUKaHCKNX 1
€BPONenNCKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ MCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpefepalnbHbIX rOCyNapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Ha kacbenpe reomeTpumn n MmateMaTnyeckoro MoLenmpoBaHusi umeeTcst bubnmnoteka, BKoYarowWas
Kak gooHIbl 61bNMoTeKN Neaarormyeckoro yHMBepcuTeTa no reoMeTpmm 1 CMEXHbIM AUCUmMnanHaMm
(cBblwe 1200 KHUT), Tak U COBCTBEHHBIN KadpenpanbHblii PoHA (cBbiwe 700 KHWr).

2. Ha xadpeipe nmeetcs 2 KOMNbIOTEPHBIX knacca no 13 KoMnbioTepoB, 06 beANHEHHbIX B 2
nokanbHble CETU 1N MOLKMIOYEHHbBIE K MHTEPHETY, 2 HOoyTOyKa 1 ABa CD-npoekTopa, MynbTUMEAUAHbINA
3KpaH, 12 KkoMnbloTEepOoB O/15 Npenoaasartenein, CoOTPyaHUKOB U acnnpaHTos, 4 npuHTepa, 3 Hux 1 -
LBETHOM, 1 2 KCepokca, no3sonstowme obecneynsatb y4ebHbii npouecc. KomnbloTepsl
NCMonb3ytTCs, NMOMUMO NPOYEro, A5 CneLKypcoB 1 CNeLCEMNHAPOB Mo reoMeTpun n ee
NPUNOXEHNSM, a TaKXe ONS BbIMONHEHUS KBANUMKaLUMOHHbIX paboT no matematuke. Kpome Toro,
KOMMbIOTEPHbIE KNAcChl NpeaHa3HadyeHbl ons naboparopHbix paboT no reoMeTpum.

3. Ha kadpenpe nmeetcs obopynosaHve, NO3BoNsioLEe pa3MHoXaTb BpolwopoBaTe METOANYECKNE
nocobusi n y4ebHuKu.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 44.03.05 "Mepnarornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npocomnio nogrotoekn MaremaTtuka, nHcpopmatmka n MHPOPMAaLMOHHbBIE TEXHONOMUM .
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