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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodpeccop) WypbirnH B.B. Kadgeapa
reoMeTpuu oTaeneHne matematuku , vadim.shurygin

1. LUenn ocBOEHNS AUCLUMINHBI

M3y4eHne OCHOBHbIX MOHATUI 1 METOLOB MPOEKTUBHON rEOMETPUMN; TEOPETMYECKAsa U NpakTnyeckas
MOAroToBKa B 06/1acTN NPOEKTMBHON reoMeTpun; OBlaaeHNe COBPEMEHHBIM MaTe-MaTUYECKUM
annapatoMm, NPUMEHSIEMbIM B FTEOMETPUN TPEXMEPHOrO NPOCTPAHCTBA M NNOCKOCTU; NpnobpeTteHne
HaBbIKOB M3Y4YEHUS 1 U3NOXEHMS HAay4YHOro Matepuana B obnacT reoMeTpun 1 T0-NONOrMmn Ha
AHIMMNACKOM A3blKe.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknodeHa B pasgen "61.B.0B.9 OucumnnuHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 01.03.01 MatemaTtuka n 0OTHOCMTCS K AMCUUMNMHAM Mo BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

[ns ycnewHoro nayyeHns gucunnnuHbl ‘TIpoekTneHaa reometpus (Ha aHrnMnckoM a3bike) '
HeobXxoMMbl 3HaHNE aHrNMIACKOro s3blka B 06 beMe bakanaBpuarta no HanpasneHnto MatemaTuka,
3HaHUS 1 yMEHUS], NPNOBPETEHHbIE B PE3YyNbTaTe OCBOEHNSI aHANNTUYECKO reoMeTpum,
AndodoepeHLManbHON reoMeTpun 1 TONOOrK, NMHERHON anredpbl.

MpuobpeTeHHble 3HaHUSI B pe3ynbTaTe 0CBOEHUSI AMcUMNAnHbI 'TIpoekTuBHas reomMetpun (Ha
aHrNMIACKoM a3blke)' ByayT NonesHbl B HAay4HO-MCCneaoBaTenbckoi paboTe 1 NpakTukKe Hayy-Horo
COTPYyLHUYeCTBa.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU

OrK-3 o

n HOCTbIO K CaMOCTOATENbHOM
(MPocheccHoHanbHbie ﬁaoggg-mocccne}(flos(;?reﬁicomme aégTe
KOMreTeHuun) y P
MK-10 CMOCOBHOCTBIO K NIAHNPOBAHUIO 1 OCYLLECTBAEHMIO
(npodhbeccmoHanbHble negarornyeckon OesTenbHOCTU C y4eTOM cneumdukn
KOMMeTeHuunn) npenMeTHo obnacTu B 06pa3oBaTeNbHbIX yHPEXAEHUSX
MK-3 CMOCOBHOCTBIO CTPOro Aoka3aTb YyTBEPXAEHNE,
(npodbeccmoHanbHble ctpopmynmposatb pesynbTtar, yBuaeTb CneacTBMS NOAYyYEHHOro
KOMMNeTeHuunm) pe3ynbrara
AK-7 CMOCOBHOCTBIO MCMOJb30BaTb METOAbl MATEMATUYECKOIO U

NFTOPUTMNYECKOr0 MOOENMPOBAHNS NPU aHanu
(npodhbeccmoHanbHble anrop eckoro monen1posa v aHannse
KOMMETEH M) yrpasneHYyeckmx 3a4ay B Hay4HO-TEXHNYECKOWN cdhepe, B

9KOHOMUKe, BU3Hece 1 ryMaHMTapHbix 06nacTsax 3HaHUM

B pe3ynbTarte OCBOEHNA ONCUNMIINHDBI CTYOEHT:

4. nONXeH OEMOHCTpUMpoOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:
CTy,D,eHTbI, 3asepuuslinie n3y4yeHume OAaHHOW ONCUMNMNHBI, OONMXHbI:
- NOHMUMAaTb ee naoeun, uenn n 3agadn npenmeta, ero Ce43b C opyrumm
pasnoenamm reoMeTpun.

- obnapatb TeopeTn4eCknmMm 3HaHnaMmM o0 MetTonoax, NpMMeHSeMbIX B
I'IpOGKTI/IBHOVI reoMeTpun.

- OpMEeHTNpPOBaATbCA B BOBMOXHOCTAX NPUMEHEHUSA MEeTOL0B
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NPOEKTUBHOM reoMeTpun B ApYyrux pasgenax reomeTpun.

- NPUOBpPEeCTN HaBbIKM B PELEeHN reoOMeTprMYeckmx 3aaad

MeToLaMu NPOEKTUBHOM reoMeTpun.

- NPUobpecTn HaBbIKK M3N0XEHNS MaTepuana NPOeKTUBHON reoMeTpun Ha
aHrNIMACKOM SA3blKe.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI: 9K3aMeH B 8 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANs OOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuwn nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
ayauTOpHOM paborThbl,

Paspen
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N p‘"fnl:)'g;,'}:;"b'/ Ce""echcemecha (B yacax) KOHTpoOnsi
Nexuun MpakTnueckuelllaboparopHble
. 3aHATUSA pabortbl

Tema 1. A projective
‘Ispace. Models.

5 Tema 2. The Desargues 8 4 4 0 YCTHbIN onpoc
‘land Pappus theorems

Tewma 3. Projective

8 6 6 0 YCTHbIN onpoc

YCTHbI onpoc

S-liransformations 8 6 6 0
Tema 4. The Steiner EgggggﬂbHaﬂ
4.[theorem and its 8 6 6 0 .
corollaries YCTHbIN onpoc
Tema . Toroesas S9k3ameH
* [cbopMa KOHTpons 8 0 0 0
UTtoro 22 22 0

4.2 CopepxaHvue oUCLUNUHbBI
Tema 1. A projective space. Models.
JNIeKLMOHHOe 3aHsiTne (6 4aca(oB)):

A projective space. Models. Projective frames and projective coordinates. Projective
transformations. Anharmonic ratio. An affine space as a projective space with a fixed hyperplane.
Homogeneous coordinates. The dual projective space. The anharmonic ratio of four hyperplanes
from a pencil. The duality principle.

npakTnyeckoe 3aHsitne (6 4aca(os)):

Projective transformations in the plane. Configurations in the projective plane. Projective
transformations of an affine space.
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Tema 2. The Desargues and Pappus theorems
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

The Desargues theorem. The dual Desargues theorem. The Pappus theorem on the projective and
the affine planes. The dual Pappus theorem. The Fano theorem

npakTnyeckoe 3aHsitne (4 4aca(os)):

The Desargues theorem in the affine plane. The Pappus theorem in the affine plane.
Tewma 3. Projective transformations

JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

A complete quadrangle. Harmonic quadruples of points. Projective transformations of a line.
Perspectivities. Projective transformations of a projective plane. Homology transformations.

npakTnyeckoe 3aHsitne (6 4aca(os)):

Projective transformations of a line. Projective transformations of a projective plane. Homology
transformations.

Tema 4. The Steiner theorem and its corollaries
JNeKLMOHHOoe 3aHsitue (6 4yaca(oB)):

Complexification of a projective space. Hypersurfaces of second order. Poles and polar
hyperplanes. A tangent hyperplane. Quadrangles with vertices belonging to an oval curve of second
order. The Steiner theorem. The converse Steiner theorem. The Pascal theorem. The Brianchon
theorem.

npakTudeckoe 3aHsitne (6 yaca(os)):

Classification of hypersurfaces of second order. Poles and polar hyperplanes. Corollaries from the
Steiner theorem. The Pascal theorem and the Brianchon theorem in the affine plane

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
. CDOprI KOHTpONsA
Pasnen Hepens | camocTosiTensHon [TpyAoeMKOCTb .
N AucumnnuHel C"."Mempcemempa pabortbl (B yacax) camocg%sgfbr:buow
CTYyAOEeHTOB P
Tema 1. A projective noarotoBka K o
1'space. Models. 8 yCTHOMY onpocy 6 YCTHbIr onpoc
Tema 2. The Desargues noarotoBka K o
2. and Pappus theorems 8 YCTHOMY Orpocy 6 YCTHbli onpoc
Tema 3. Projective noaroToBka K o
3. transformations 8 YCTHOMY Orpocy 8 YCTHbli onpoc
noarotoeka K K
. - OHTPOSIbHas
Tema 4. The Steiner KOHTPONbHOWN 4 pa6o$a
4.[theorem and its 8 paboTte
corollaries NOAroToBKa K Ny
YCTHOMY OMPOCY 4 YCTHbIN onpoc
Ntoro 28

5. Obpa3oBartenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE POPMbl 06yUYeHUS
aKTUBHbIE N UHTEPAKTVBHbIE (POPMbI MPOBELEHMS 3aHATUIA.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPONS yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. A projective space. Models.
YCTHbI 0NpocC , NPYMEpPHbIE BOMPOCHI:
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1.Models of a projective space. 2. Projective frames and projective coordinates. 3. Projective
transformations. 4. Anharmonic ratio. 5. Homogeneous coordinates. 6. The dual projective space. 7.
The duality principle.

Tema 2. The Desargues and Pappus theorems
YCTHbI ONpoC , NPYMEpPHbIE BOMPOCHI:

1. Formulate the Desargues theorem. 2. Formulate the dual Desargues theorem. 3. Formulate the
Pappus theorem 4. Formulate the dual Pappus theorem. 5. Formulate the Fano theorem

Tewma 3. Projective transformations

YCTHbI 0NpoC , NPUMEpPHbIe BOMPOCHI:

1. A complete quadrangle. 2. Harmonic quadruples of points. 3. Perspectivities.
Tema 4. The Steiner theorem and its corollaries

KoHTponbHas pabota , npuMepHble BONPOCHI:

Mpumep buneta Kk KOHTPONbHON paboTe. Bunet 1 1. Find fixed points of the projective transformation
y1:y2=(x1+2x2):(4x1+3x2). 2. Find a projective transformation which sends the circle x"2+y"2=1 to
the hyperbola x*2-y*2=1. 3. Find the polar of a point (1:1:1) with respect to the second order curve
x"2+2xy-3y*2-yz=0. 4. ABC is a triangle circumscribed about an ellipse w. Let A'B'C' be the point of
tangency of the sides BC, CA, AB with w. Prove that the lines AA', BB', CC' are concurrent. bunet 2
1. Find fixed points of the projective transformation y1:y2=(x1-3x2):(2x1+5x2). 2. Find a projective
transformation which sends the hyperbola x"2-y*2=1 to the parabola y*2=2x. 3. Find the polar of a
point (1:1:1) with respect to the second order curve x"2-2z"2+4xz+3yz=0. 4. Formulate the version of
the Desargues theorem on the affine plane when the points A" and B' are points at infinity.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

1. Hypersurfaces of second order. 2. Classification of hypersurfaces. 3. Poles and polar hyperplanes.
4. The Steiner theorem. 5. The converse Steiner theorem. 6. Corollaries from the Steiner theorem. 7.
The Pascal theorem. 8. The Brianchon theorem.

Utorosasa chopma KOHTpoOnsA
9K3aMeH (B 8 cemecTpe)

[MprMepHbIE BONPOCHI K 9K3aMeHYy:

. Models of a projective space.

. Projective frames and projective coordinates.
. Projective transformations.

. Anharmonic ratio.

. Homogeneous coordinates.

. The dual projective space.

. The duality principle.

. Formulate the Desargues theorem.

9. Formulate the dual Desargues theorem.
10. Formulate the Pappus theorem

11. Formulate the dual Pappus theorem.
12. Formulate the Fano theorem

13. A complete quadrangle.

14. Harmonic quadruples of points.

15. Perspectivities.

16. Hypersurfaces of second order.

17. Classification of hypersurfaces.

18. Poles and polar hyperplanes.

19. The Steiner theorem.

20. The converse Steiner theorem.

21. Corollaries from the Steiner theorem.

0O NO O~ WN =
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22. The Pascal theorem.

23. The Brianchon theorem.

24. Projective transformations of a line.

25. Projective transformations of a projective plane.

26. Homology transformations.

27. A tangent hyperplane.

28. Quadrangles with vertices belonging to an oval curve of second order.
29. The anharmonic ratio of four hyperplanes from a pencil.

30. An affine space as a projective space with a fixed hyperplane.

MpuMepbl BUNETOB K 9K3aMEHY.

Bunert 1.

1. Projective frames and projective coordinates.

2. The Brianchon theorem.

3. Find the set of planes in P"3 passing through points A[1:2:1:0] and B[2:2:0:1]
buner 2.

1. The dual projective space.

2. The Steiner theorem.

3. Do points A[1:2:1:-3], B[1:1:2:2] and C[2:3:1:0] lie on the same line?

7.1. OcHOBHas nuTeparypa:
1. AnekcaHngpos, IM1.C. Kypc aHanntnyeckoi reometTpum n nuHeriHol anrebpsol./ MN.C.AnekcaHapos. -
CIM6.:MaHb, 2009. - 512 c. // http://e.lanbook.com/books/element.php?pl1_id=493

2. WypsbiruH, B.B. AHanntnyeckas reometpus. Hactb 3. MHOroMepHble NpocTpaHCcTaa.
M'mnepnoeepxHocTn BTOpOro nopsaka. / B.B. Wypbirun, B.B. WypbiruH (mn). -

KaszaHb: K®Y, 2014. - 160
c.//https://dspace.kpfu.ru/xmlui/bitstream/handle/net/21362/05_034_000411.pdf

3. MNpaconos, B.B. N'eomeTtpusa Jlobayesckoro./ B.B.Mpaconos. - M., MLUHMO, 2014. - 88 c.
//https://e.lanbook.com/book/56411

7.2. JlononHuTenbHasa nuteparypa:

1. MoHapwuH, A.11. AdbduHHaa n npoektusHasa reometpus./ S.11. NonapwuH. - M., MUHMO, 2009. - 288
c. //https://e.lanbook.com/book/9388

2. Edpumos, H.B. Boicwas reometpus./ H.B.Ecpumos. - M., duamatnut, 2003. - 588 c.
//https://e.lanbook.com/book/2143

3. Wadpapeswny, N.P. INunelinas anrebpa n reometpus./ N.P. Wadapesuy, A.O. Pemnsos. - M.,
duamarnut, 2009. - 512 c. // https://e.lanbook.com/book/2306

7.3. UHTepHeT-pecypcChbl:
Basics of Projective Geometry - http://www.cis.upenn.edu/~jean/gma-v2-chap5.pdf

Perspectives on Projective Geometry -
https://www-m10.ma.tum.de/foswiki/pub/Lehre/WS0910/ProjektiveGeometrieWS0910/GeomBook.pdf
Projective Geometry: A Short Introduction -
http://morpheo.inrialpes.fr/people/Boyer/Teaching/M2R/geoProj.pdf

Projective Geometry: From Foundations to Applications -
http://www.maths.ed.ac.uk/~aar/papers/beutel.pdf

Understanding Projective Geometry -
https://www.math.toronto.edu/mathnet/questionCorner/projective.html
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNANHDI "npOGKTI/IBHaﬂ reoMeTpuda Ha 6unuHreanbHoi ocHose" npeagnonaraet
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHalWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekrawums
My/NbTUMELMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 [O0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTU4Yeckme
3aHATMA, Npe3eHTaunn, BebrnHapbl, KOHPEPEHLNM U Opyrve BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BEpCUm
NepuoanyecKnX N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHnam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX N CMEXHbIX Npas.

YyebHble ayamTopum 4ns NpoBeaeHUS NEKLUMOHHbIX I CEMUHAPCKUX 3aHATUIA, OCHALLEHHbIe
NPOEKTOPOM

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbiM nnaHoM no
HanpasneHuto 01.03.01 "Martematuka" n npodgounio nogrotoskn O6wmii npocouns .
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