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Mporpamma ancumnnuHbl "Beicwas reometpus (Ha aHrnminckom asbike)”; 02.03.01 "MartemaTtmka 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 ancumnnuHbl "Beicwas reometpus (Ha aHrnminckom asbike)”; 02.03.01 "MartemaTtmka 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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MNnK-4 CnocobeH yunTbiBaTb 3HAHWUS NPobnemM 1 TeHAeHUMA pa3sutus poiHka MO B
NPOECCUNOHANBbHOW OeATeNbHOCTH

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

CTyneHTbl, 3aBepwmnBWNE N3yHeHNE OaHHON AUCUUMANHDBI, LONXHbI:
- MOHUMaTb ee naeun, Lenu 1 3agayn npeameTa, ero Cea3b ¢ Apyrumm
pasgenamy reoMeTpun.

- 0bnapatb TEOPETUHECKMMM 3HAHMSIMU O MeTOAaX, MPUMEHSIEMbIX B
NPOEKTUBHOW reoMeTpum.

- OPUEHTMPOBATLCS B BO3MOXHOCTSAX MPUMEHEHNS METOO0B
NPOEKTUBHOW reoMeTpun B ApYrmx pasnenax reometTpuu.

- NPMOBPECTUN HABbIKW B PELUEHUN FrEOMETPUYECKUX 3aa4

mMeToAaMu NpoeKTUBHOW reoMeTpun.

- NPMOBPECTUN HaBbIKM U3NOXEHUS MaTeprana NPoeKT1BHON reoMeTpumn Ha
aHrNMNCKOM S3blKe.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gncuunnuHa (Modynb) BkAoYeHa B pasgen "61.8B.1B.02.04 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 02.03.01 "MaTemaTnka u KoMnbloTepHble Haykn (MaTtemMaTmyeckoe u
KOMMbIOTEPHOE MOAENMPOBAHME)" U OTHOCUTCS K AUCUMNINHAM Mo Bolbopy.

OcBaunBaeTcs Ha 4 Kypce B 7 CEMeCTpe.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 36 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(os), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 7 CEMECTPE.

4. CopepxaHue auMcLUUNAUHBLI (MOOyNs), CTPYKTYpUMpOBaHHOE Mo TeMaMm (paspenam) ¢ ykadaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckmnii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,
Paspensbl pucumnnuHel / MX TPYAO0EMKOCTb CamocrosiTenbHasi
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopatopHble
Jlekumn 3aHATUSA paborthbl
Tema 1. Geometry of
1. multidimensional Euclidean spaces / 4 4 0 8
2.[Tema 2. Algebraic topology | 7 6 6 0 10
3.|Tema 3. Plane hyperbolic geometry 7 4 4 0 8
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Mporpamma ancumnnuHbl "Beicwas reometpus (Ha aHrnminckom asbike)”; 02.03.01 "MartemaTtmka 1 KOMNbIOTEPHbIE HayKun'".

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
4.|Tema 4. Algebraic topology Il 7 4 4 0 10
NToro 18 18 0 36

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)

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 ${\bf S}*3$. 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 $0O(4)$ 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 $n>2$.

Tewma 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 Il
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.
15. Vector fields on spheres. Hair ball theorem.

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

CamocTositenbHas pabota oby4arowmxcs BbINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenocpencTBEHHOro yqacTusi. CamoctostenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO0 NMTEPATYPY, BbINONHAT 3aaHUs, HaNpPaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMNUHE.
OpraHu3auusi caMocTosTeNnbHOM paboTbl 0ByHaIOWUXCS PernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOAMYECKOR NUTEpaTyPOii N 3NEKTPOHHBIMM 0Bpa3oBaTENbHBIMU PECcypcamm, BKIOYAS:

MopsiLoK opraHn3aumm 1 ocylEeCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)
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Mporpamma ancumnnuHbl "Beicwas reometpus (Ha aHrnminckom asbike)”; 02.03.01 "MartemaTtmka 1 KOMNbIOTEPHbIE HayKun'".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLNINHBI (MOAYNS)

OcBoeHWe ancLMnNnHBI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOM 1 OONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0DYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENLHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs 3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

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. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xo0e NneKuMoHHbIX 3aHATUIA cnepnyet BeCTh KOHCNeKTnpoBaHne nanaraeMmoro y‘-|e6HOFO marepuana,
y4nTbiBas MCNOJIb3yeMble rnpenonasareneM 3JIEKTPOHHble peCypChbl, 0OTMe4Yas MecTa, KOTopble
Tpeéyrouwle [OMONHNTENIbHOW CaMOCTOATENIbHOW I'IpOpa6OTKI/I Nno MeToaM4YecKnM Nnocobmsam un
pekoMeHnoBaHHbIM y‘-le6HI/IKaM. Cne,u,yeT oTMe4YaTb pa3nenbl, Tpe6y+om,v|e AONONHNTENbHOIO
NPOACHEHWNA, OAng KOHCYNbTauun y npenonaBarens. K kaxmoi nekuum Heobxoammo NOBTOPATb
marepuan, N3S10XEHHbI npenogasaresieM Ha npenblaywnx nekumnsx.
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Mporpamma ancumnnuHbl "Beicwas reometpus (Ha aHrnminckom asbike)”; 02.03.01 "MartemaTtmka 1 KOMNbIOTEPHbIE HayKun'".

Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | MNpu NoAroToBke K NPaKkTUYECKOMY 3aHATUIO CliedyeT OCBEXUTb B NaMsAT TEOpPeTNYecKuii Matepuan,

3aHATUS N3NO0XEHHbI NpenoaasaTenem Ha Nekumsix, OTHOCSIMIACS K U3y4aeMoi Ha 3aHATMK Teme. Bo BpeMsi
NPaKTUYeCKOro 3aHATUS cnedyeT oTMedaTb nanaraemble nperiogasarteneM MeToibl U NpueMmbl
peleHns 3a1a4, a Npu CaMoCTOATENbHOM PelleHUn 3aaay U3 JoMallHero 3aaaHus cnemyert no
KaXk[oW He pelleHHo 3aaade NoAroTOBMTb BOMPOCH! K Nperogasarento ans pasbopa Ha ayanTopHOM
3aHATUN.

camocTtos- | CamoctosiTenbHas pabota CTyAeHTa No OCBOEHWIO TEOPETUYECKOro Matepunana CocTomT 13 N3y4eHns
TenbHas 00513aTeNBHOr0 MaTepmana, M3NoXeHHOro Ha NEKUMSX, Y ONONHUTENBHOIO U3YYEHNs MaTepmana no
paboTa PEeKOMEHO0BAHHOM y4ebHON nuTepaType Ans yrnybneHHOro yCBOEHUS NPeaMeTa v NoHMMaHUS, rae u

Kak MpOMOEHHbIN MaTepurasn MOXET MPUMEHATLCS.

Mpwn peweHnn 3apay N3 LOMaLHEro 3aiaHus cnenyeT pasobparb cnocobbl pelweHnst TUNOBbIX 3aaay,

pa3obpaHHble Ha ayauTopHOM 3aHATUW. [pu NOLroTOBKE K KOHTPONbHOW paboTe cneayeT NOBTOPUTb

BECb Matepuarsn, OTHOCSLWMNACS K TEMaM KOHTPOMbHOW paboThl, PyKOBOACTBYSICb KOHKPETHLIMU

yKasaHuamu npenopasartens.

3ayer Mo mvcuunnrHe NpeaycMOTPEH 3a4eT. 3a4eT NpoxoamT no bunetam. B kaxaom 6unete aga
TEOPEeTUYECKUNX BONpoca U ogHa 3ajadva. MakcuMyMm 3a ak3aMeH MOXHO HabpaTb 50 6anno.. MonHbIiA
OTBET Ha KaxApliA BONPOC oueHuBaeTcs B 20 6annos, NpaBuibHOE pelleHre 3aa4m OLEHUBAETCS B
10 6annoB. HenonHbIli OTBET, YACTUYHOE PELLEHMEe 3afa4m U pelleHne 3aaayun, cogepxatiee owmnbku,
OLleHMBAIOTCSA MeHbLWMM yncnom 6annos. MonHblii 6ann ctaBuTCS B Cnydvae, Koraa 3agaya pelleHa
BEPHO W NOJTHOCTbIO.

WcuepnbiBatowmii oTBeT Ha Bonpoc ? 20 6annos; B LLENoM NpaBuibHbIA OTBET, COAEPXAaLUMiA
HepouyeTbl ? 15-19 6annos; YacTMYHbIA OTBET Ha BO-Npoc ? 5-14 6annos.

Ecnn 3apaya pelwanacb npaBuUnbHO, HO MMEIOTCS OTAEeNbHble OWnbKM ? BoluuTaeTcs Ao 3 6annos.
Ecnu cTyneHT OeMoHCTprpyeT NpeacTaBneHme 0 TOM, Kak HY>XHO pellaTtb 3adady, Ho B npouecce
peleHnst [onycKaeT CyWeCcTBEHHble OWnbKK, BoldKn-TaeTcs Ao 5 6annos. Ecnu nmetotcs otaenoHble
oparMeHThbl pelleHns 3afaqun, To 3a Hee HaumcnseTcs 0o 4 6annos.

3ayeT cumTaeTcs caaHHbIM, eCnv Npu OTBETE Ha 3a4eTHbI bunet HabpaHo He MeHee 28 6annos. Mpu
npocTaHoBKe OUeHKM Yncno 6annos, HabpaHHbIX Ha 3K3aMeHe, CyMMUPYeTCs ¢ YncnoM 6annos,
HabpaHHbIX Ha MPaKTUYECKUX 3aHATUSIX. 3a4eTHbIn BMNeT coaepXuT BOMPOChl 1 3a4a4un N3 BCex
pasnenos nporpammel. [Mpy NOAroToBKe K 3a4eTy cneayeT OPUEHTMPOBATLCS HA NPUBEAEHHbIN B M.
6.3 obpaseL 3a4eTHoro buneta.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moaynio), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0B6YYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTep 4ns pacrnedyaTtky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiAiHas ayautopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNUAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:
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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;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHunto 02.03.01
"MartemaTtumka 1 KOMNbTEPHbIE HaykK" 1 NPOGOMI0 NOAroTOBKM "MaTeMaTnyeckoe 1 KOMMNbIOTEPHOE MOAENMPOBaHUE".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.02.04 Beicwas reoMeTpus (Ha aHIIMACKOM S3biKe)

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM

Mpodpunb noaroToBkM: MatemMaTtnyeckoe 1 KOMNbIOTEPHOE MOLENNPOBAHUE
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1. AnekcaHgpos, N.C. Kypc aHannTruyeckol reoMeTpumn 1 nuHeriHoi anrebpel : y4ebHuk / M.C. AnekcaHapos. - 2-e
n3a.,ctep. - CaxkT-Metepbypr : JlaHb, 2009. - 512 ¢. - ISBN 978-5-8114-0908-2.9- TekCT®: aNeKTPOHHbIN®//
OneKkTpoHHO-6ubnnotedHas cuctema NaHb'@: [cainT]. - URL: https:/e.lanbook.com/book/493 (nata obpatweHus:
06.08.2019). - Pexunm poctyna: ons asTopma. nonb3oBartenen.

2. MNpaconos, B.B. 3agaun no tononoruu / B.B. MNpaconos. - Mockea : MLUHMO, 2014. - 38 c. - ISBN
978-5-4439-3009-1.9- TekCT®: 3NeKTPOHHbI®// DnekTpoHHO-6nbnnoTeyHas cuctema 'JlaHb'@: [caiiT]. - URL:
https://e.lanbook.com/book/80151 (nata obpaweHus: 06.08.2019). - Pexxum goctyna: nns aBTopus. nofb3oBatenei.
3. CkoneHkoB, A.B. Anrebpanyeckas Tononorus ¢ reoMetTpuyeckor Toukn 3peHus / A.b. CkoneHkos. -Mocksa :
MLUHMO, 2016. - 270 c. - ISBN 978-5-4439-2477-9.- TeKCT®: 3NeKTPOHHbI®// NeKTpoHHO-6ubnnoteyHas cuctema
'NaHb'®: [cainT]. - URL: https://e.lanbook.com/book/71854 (pata obpaleHus: 06.08.2019). - Pexxum goctyna: ons
aBTOpPU3. NONb30BATENEN.
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- ISBN 5-94057-245-6.9- TekcT®: 91eKTPOHHbI®// DnekTpoHHO-6ubnuoteyHas cuctema 'aHb'@: [cainT]. - URL:
https://e.lanbook.com/book/9397 (nata obpaueHus: 06.08.2019). - Pexunm gocTtyna: ons aBTopu3. Nnonb3oBaTeneil.

2. AnekcaHppos, 1.C. BeeneHve B Teopunio MHOXECTB 1 0bLyto Tornonoruio : yyebHoe nocobue / N.C. AnekcaHopos. - 2-e
nag., crep. - Cankt-MNeTtepbypr : NMaHb, 2010. - 368 c. - ISBN 978-5-8114-0981-5.9- TekCT®: aNeKTPOHHbIN®//
OneKTpoHHO-6nbnnoTteyHas cuctema 'JlaHb'€: [caiT]. - URL: https://e.lanbook.com/book/530 (nata obpalueHus:
06.08.2019). - Pexxum gocTtyna: ans aBTopu3a. Nonb3oBaTenei.

3. Kysoenes, B.l1. Kypc reometpun: snemeHTbl TOnonorny, gudgepeHumanbHas reomeTpusi, OCHOBaHWUS reoMeTpun :
yuebHuk / B.IM. Kysoenes, H.I". Monaeea. - Mocksa : DUSMATJINT, 2012. - 208 c. - ISBN 978-5-9221-1360-1.€- TekcT®:
9NEKTPOHHbII@// DnekTpoHHO-BrbnmnoTeyHas cuctema 'fanb'@: [caiT]. - URL: https://e.lanbook.com/book/59618 (nata
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodhunb noarotoskn: MartemMaTnyeckoe 1 KOMNbKTEPHOE MOOENNPOBAHUE
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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