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Mporpamma ancumnnnHbl "Beicwas reometpus Ha aHrnnnckom s3bike”; 02.04.01 "Martemartvka 1 KOMNbIOTEPHbIE HayKun'".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "Beicwas reometpus Ha aHrnnnckom s3bike”; 02.04.01 "Martemartvka 1 KOMNbIOTEPHbIE HayKun'".

Mporpammy nmcuunnuHel paspabdoTan(a)(n) npodgoeccop, A.H. (npodpeccop) Wypbirnd B.B. (Kagenpa reometpuu,
oTgeneHve maremartuku), vadim.shurygin

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CnocobHOCTb K aBCTPaKTHOMY MbIWIEHWIO, aHANN3Y, CUHTE3Y
OrK-1 FOTOBHOCTBIO NCMONb30BaTb (DyHAAMEHTaNbHbIE 3HAHUS B 0bnactu

MaTEMaTNYECKOro aHanmaa, KOMMIEKCHOro 1 oYHKLMOHANBbHOro aHanmaa, anrebpbi,
aHanMTU4yeckoin reomeTpun, auddepeHumnanbHom reoMeTpun U ToNoNoruu,
nndpdoepeHumanbHblX ypaBHEHWI, OUCKPETHON MateMaTukm U Matematmnyeckon
Norvku, TEOPUN BEPOATHOCTEN, MaTeMaTnyeckom CTaTUCTUKA N CrydYanHblX
NPOLLECCOB, YNCNEHHBIX METOL0B, TEOPETMYECKON MeXaHNKK B Byayilei
NPOgOeCCNOHaNbHOW OeATe/IbHOCTHU

OriK-4 CMOCOBHOCTbIO HAX0AMTb, aHANN3NPOBATh, PEANN30BbLIBATb NMPOrPaMMHO 1
MCNONb30BaTh Ha NPakTUKe MaTeMaTnyeckme anropuTMbl, B TOM Y1Cne ¢
NPVMEHEHNEM COBPEMEHHbIX BbIYUCANTENBHBIX CUCTEM

MNK-4 CMoCOBHOCTbLIO NYONNYHO NPeaCcTaBNsATb COOCTBEHHbIE U U3BECTHbIE Hay4HbIe
peaynbTtatbl
MK-5 CMOCOBHOCTBIO MCMONb30BaTh METO4bI MAaTEMATUYECKOrO 1 aNropUTMUYECKOrO

MOLEeNMpoBaHNA Npu peweHnn TeopeTnyecknx n npuknagHblx 3anad

MK-6 CrocoBHOCTbIO NepefaBaTb Pe3ynbTaTt NPOBEAEeHHbIX (PU3NKO-MaTEMATNYECKIX 1
NPUKNaAHbIX UCCENOBaHNM B BUAE KOHKPETHBIX PEKOMEHAALNNA, BbIPaXXEHHbIX B
TepMUHax NpeaMeTHOM 0bnacTy N3yyYaBlWerocs SBNeHns

nK-7 CMOCOBHOCTBIO MCMONb30BaTh METO4bI MaTEMATNYECKOrO 1 anropUTMUYECKOrO
MOLENMPOBaHNS Mpu aHannae ynpasieH4yeckrx 3anay B Hay4HO-TEXHUYECKON
cchepe, B 3KOHOMUKE, BU3HECE W FyMaHUTapPHbIX 061acTsax 3HaHWA

O6yuvatowmiics, OCBOMBLIMIA AUCUMNAMHY (MOOYNb):

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

CTyLeHTbl, 3aBEPIUMBLINE N3YHEHWNE OAHHON OMCUNMANHBI, OOMXKHbI:
- MOHUMaTb ee nieun, Lenu 1 3agayn NnpeameTa, ero Ces3b ¢ Apyrumm
pasnenamm reomMeTpun.

- 0bnapatb TEOPETUHECKMMM 3HAHMSIMU O MeTOAaX, MPUMEHSIEMbIX B
NPOEKTUBHON reoMeTPUN.

- OPUEHTMPOBATLCS B BO3MOXHOCTSX NPUMEHEHUS METOOB
NPOEKTUBHON reoMeTpuKn B Apyrux pasnenax reoMeTpum.

- NProBpPECTN HABLIKM B PELIEHUN FT€OMETPUYHECKMX 3a4a4

MeTofAaMun NPOEKTUBHOW reoMeTpuun.

- NproBpecTn HaBbIKM U3NOXEHUSI MaTepmana NPoekTNBHOW reoMeTpun Ha
aHrNINCKOM S3bIKe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.1 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANBHOW
obpazosatenbHol nporpammbl 02.04.01 "MaTemaTika u KoMMbloTEPHbIE Hayky (MeToabl MaTeMaTU4YecKoro u
anropUTMUYECKOrO MOLENMPOBAHUS 0BLLEHAYYHbIX 1 MPUKNAAHbIX 334a4)" U OTHOCMTCS K AUCLMMNMHAM Mo BbIGOpY.
OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 3 n3 9. Bl YHH

AR 5 AN LM O



Mporpamma ancumnnnHbl "Beicwas reometpus Ha aHrnnnckom s3bike”; 02.04.01 "Martemartvka 1 KOMNbIOTEPHbIE HayKun'".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbix(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 48 yaca(os), B TOM 4ucne nekuuu - 0 yaca(os), npakTndeckne 3aHaTus - 48 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTensHas paboTta - 96 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLIMIMHLIL: 3a4€T C OLEHKOM B 1 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucumninHbl / UX TPYAO0EMKOCTb CamocTosiTenlbHas
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
Tema 1. Geometry of
1. multidimensional Euclidean spaces 1 0 12 0 24
2.[Tema 2. Algebraic topology | 1 0 12 0 24
3.|Tema 3. Plane hyperbolic geometry 1 0 12 0 24
4.[Tema 4. Algebraic topology Il 1 0 12 0 24
Toro 0 48 0 96

4.2 CopepxaHue gucLUNNUHbI (MOaynNs)

Tema 1. Geometry of multidimensional Euclidean spaces

1. Euclidean space. Scalar product. Multidimensional cube $[0,1]"n$. Faces. Nots.

2. Multidimensional simplex $[0,1]*n$. $\sum_{i=1}*{n+1} x"i=1$, $x"i\ge 0$.

Spheres. Inscribed and circum\-scribed spheres.

3. Regular polyhedrons. Cocube $\sum_{i=1}*{n} [x"i[\le 1$. Classification of regular polyhedrons. Symmetry groups of
regular polyhedrons. Eulers' formula.

Tema 2. Algebraic topology |

4. The Euler characteristic of a polyhedron. Two-dimensional manifolds. The torus. The Moebius band. The Klein bottle.
The projective plane. Spheres with handles. The genus of a surface. The connected sum of two surfaces.

5. The three-dimensional sphere ${\bf S}*3$. ${\bf S}*3$ as a union of two solid tori with common boundary.
6. The quaternion algebra $\bf H$. The imaginary space of $\bf H$.

The vector and scalar products. The three-dimensional sphere ${\bf S}*3\subset{\bf H}$ as a Lie group.Actions of ${\bf
S}M$ on ${\bf S}*33%. The Hopf bundle $p:{\bf S}*3\to{\bf S}*2$. The special unitary group $SU(2)$ and the isomorphism

${\bf S}*3\to SU(2)$. The orthogonal groups $O(3)$ and $O(4)$ and quaternions.

The ephimorphisms ${\bf S}*3\to SO(3)$ and ${\bf S}*3\times{\bf S}*3\to SO(4)$.

7. The fundamental group $\pi(X)$ of a topological space $X$. The fundamental group of the circle ${\bf S}*1$. The
triviality of $\pi({\bf S}*n)$ for $n>23%.

Tema 3. Plane hyperbolic geometry

8. The parallel postulate for hyperbolic geometry. The angle-sum theorem. Sacchery qudarilaterals. The defect of a
triangle. The nonexistence of similar triangles in the hyperbolic geometry.

9. The properties of parallel lines. The parallel-angle $\Pi(x)$. Pensils of lines in the hyperbolic geometry.

10. Spherical and elliptic geometries. Locally Euclidean geometries. Flat torus ${\bf S}* 1\times{\bf S}*1\subset{\bf R}"4$.
The Poincar\'e interpretation of the hyperbolic plane.

Tema 4. Algebraic topology I
11. Paths and pathwise connected topological spaces. Homotopy of continuous maps.

12. The fundamental group of the product of two topological spaces. Covering spaces. The fundamental group of a
covering space.

13. Retractions. The Brower fixed point theorem for continuos maps $f:D"2\to D*2$.
14. The degree of a continuos map $f:{\bf S}*2\to{\bf S}*2$. The fundamental theorem of algebra.
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Mporpamma ancumnnnHbl "Beicwas reometpus Ha aHrnnnckom s3bike”; 02.04.01 "Martemartvka 1 KOMNbIOTEPHbIE HayKun'".

15. Vector fields on spheres. Hair ball theorem.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPEMS ayanTopHOL paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BINONHAT 3aaHUs, HaNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa30oBaTebHbIMU PECYpcamMu, BKOYaAS:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHMS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpPXOeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTeibHOM0 y4pexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHOro yHmBepcuteTa

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHLI OLIEHOYHbIX CPEACTB M0 AUCUMUNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTataM 06y4eHus Mo JUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKIM MO ANCUUMNAVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNSA 4N KX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0byHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0by4atowWwmnMcs B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbCckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMK NeYaTHbIX M3naHUA BBINOTEYHbI
ooHA AonKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
A Concise Course in Algebraic Topology - https://www.math.uchicago.edu/~may/CONCISE/ConciseRevised.pdf

Hyperbolic geometry -
https://people.maths.ox.ac.uk/hitchin/hitchinnotes/Geometry_of surfaces/Chapter_4 Hyperbolic_geometry.pdf

Regular Polyhedra - https://brilliant.org/wiki/regular-polyhedra/

9. MeToguyeckue ykasaHus gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
B Xo4e NeKUMOHHbIX 3aHSATUI BECTU KOHCMEKTUpoBaHWe y4ebHoro matepuana. Obpalate BHUMaHWe Ha Kateropum,
(POPMY/IMPOBKM, PacKpbIBaOWME ConepXKaHNe Tex

WU UHbIX SIBNIEHWIA 1 MPOLECCOB, Hay4YHble BbIBOAbI M NPAKTUYECKNE PEKOMEHAALNM, NONOXNTENbHbIA OMbIT B
0paTOPCKOM UCKYCCTBE.

XXenaTenbHO OCTaBUTL B pa60LW|x KOHCMeKTax nons, Ha KOTopbIX Aenartb NOMETKN U3 peKOMeH,D,OBaHHOIZ nntepartypbl,
oononHdamuwmne matepuan I'IpOCJ'IyUJaHHOI7I nekuun,

a TakXxe nog4vyepkusarouine OCO6y}O BaXHOCTb T€X NN NHbIX TEOPETUNHECKUX NnonoXxeHun. 3apaeatb npenogasartento
yTO4HAKOWMe BONPOCh! C Lenblo yACHEHUA

TeopeTnHeckunx NONOXEHNA, pa3peweHns CNoOpPHbIX CI/ITy8.LI,VII7I.

B xone noaroToBKM K CEMUHApaM M3y4nTb OCHOBHYIO NNTepaTypy, 03HAKOMUTLCS C AOMONHUTENbHOM NMTEpPaTypON,
HOBbIMY NyBnvkaunsaMu

B nepnoanyeckmnx n3naHunsax. I'Ip|/| 9TOM y4eCTb pekoMeHOoauunm npenonasarensd n TpeﬁoBaHI/ISI yqe6H0|7| nporpammbl.

HopabatbiBaTb CBOW KOHCMEKT NEKLMW, AENAS B HEM COOTBETCTBYIOWME 3ANUCK U3 NUTEPATYPbl, PEKOMEHJOBAHHOM
npenofasaTtenem v NpeayCMOTPEHHON

y4ebHoli nporpammoii. MoAroToBMTb TE3NUCHI ANS BBICTYMNEHUI MO BCEM y4ebHbIM BONPOCaM, BEIHOCMMbBIM Ha CEMUHAP.
oTOBSICh K [OKNady U pedoepaTvBHOMY

coobuweHmnio, obpalaTbcs 3a METOANYECKON NOMOLbIO K Npenoaasatento. CocTaBUTb NNaH-KOHCMEKT CBOEro
BbICTynneHus. Mpoaymatb NpYMepbl C Lenbio

obecrneyeHns TECHOM CBSI3U M3y4aeMoi TEOPVN C peanbHON Xn3Hblo. CBOEBPEMEHHOE 1 Ka4ECTBEHHOE BbIMOJHEHME
CaMoCTOsITENbHOW paboTel 6a3npyeTcs Ha

COBMIOAEHNN HACTOSWMX PEKOMEHAALNIA U N3YYEHUN PEKOMEHLOBAHHON nuTepatypbl. CTyLEeHT MOXET LOMNONHUTbL CMIUCOK
UCMONb30BaHHOW NUTEPATYPHI

COBPEMEHHbIMU UCTOYHUKAMW, HE NPeACTaBNEHHbIMU B CMIMCKE PEKOMEHA0BAHHOM NuTepatypbl, U B AanbHeiwweM
MCMonb30BaTh COBCTBEHHbIE NMOATOTOB/EHHbIE

yyebHble Matepuanbl NPy HANUCAHUM KYPCOBbLIX U UMNOMHbIX paboT.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOrMM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKaouas nepedyeHb NporpaMMHoOro obecneyeHnst U MHGOOPMaLMOHHBIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCcyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no gucuunanHe (Moaynio) BkYaeT B cebs
cnenylowme KOMMOHEHTbI:

MoMelueHmMst ons caMocTosATENbHOM paboThl 0ByYaoLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoOR Mebenbto (CTosbl 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BOBMOXHOCTBIO MNOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHrem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboTel C MpenonaBaTenem, yKOMNNeKTOBaHHbIE CNeLManM3npoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. CpencrtBa apantaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPpOopMaLnUm o6yqa+om,|/|M|/|09 nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 02.04.01

"MartemaTtumka 1 KOMNbTEPHbIE HaykK" U MaructTepckon nporpamme "MeToabl MaTeMaTU4eckoro n anropuTMMY4ecKoro
MOAENNPOBaHNS 0bLeHay4YHbIX 1 NPUKNaaHbIX 3a8a4".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 Bbicwas reoMeTpus Ha aHrimmicKoM S3bIKe

MepeyeHb nuTepartypbl, HEOOXOAUMOW L4JIi OCBOEHMUS OUCLMMAUHBI (MOLYyNs)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMObIOTEPHBIE HAYKK

Mpogounb NoAroToBKM: MeToibl MAaTEMATUYECKOr0 Y anropUTMUYECKOro MOAENNPOBAHUS 0BWeHaYYHbIX U NPUKAaaHbIX
3ajay

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0byyeHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. AnekcaHgpos, M.C. Kypc aHanntuyeckor reometpum 1 nuHeriHoin anrebpel./ MN.C.Anekcannpos. - C6.:JlaHb, 2009. -
512 c. // https://e.lanbook.com/book/493

2. MNpaconos, B.B. 3agaun no tononoruu. / B.B. MNpaconos. - 3a-s0 MLUHMO, 2008. - 40 c.
//https://e.lanbook.com/book/80151

3. [ybposuH, b. A. FeomeTpuns NoBEpPXHOCTENR, rpynn npeobpasosaHuii u nonein. CoBpeMeHHasi reoMeTpus: MeTonbl U
npunoxexms. T. 1./

B.A. Oy6posuH, C.M.Hoewrkos, A.T. ®omeHko. - Mocksa, URSS Jlnbpokom, 2013. - 335 c.

JononHutenbHasa nuTteparypa:

1. MNMpaconos, B.B. OnemeHTbl Teopuu romonoruii. / B.B. MNpaconos. - M. MUHMO, 2014. - 448 c.//
https://e.lanbook.com/book/9397

2. AnekcaHgpos, 1.C. BeeneHuve B Teopunto MHOXeCTB 1 0buyto Tononoruo/ MN.C.AnekcaHaopos. - M3n-8o 'NaHb', 2010. -
368 c. //https://e.lanbook.com/book/530

3. Kysoenes, B.l1. Kypc reometpun: anemeHTbl TONonornu, guddpepeHumanbHas reoMeTpums, OCHOBaHMs reometpun/
B.lM. Ky3oenes, H.[". Monaesa. - M., ®uamarnut, 2012. - 208 c. // https://e.lanbook.com/book/59618
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 Bbicwas reoMeTpus Ha aHrimmicKoM S3bIKe

I'Iepe'-|e|-|b MH(POPMaLLMOHHbIX TEXHONOMMW, UCNONb3YyeMbIX AN1s1 OCBOEHUS AUCLUMIUHbI (MOJJ,ynSl), BKJlro4yas
nepedyeHb nporpaMmMHOro obecneyeHns u MH(OPMaLMOHHbIX CMPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u aropuTMn4ecKoro MoaoenmpoBaHnA 06u_.|,eHaqub|x 1 npuknanHbix
3anad

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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