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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O



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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CMNOCOBHOCTbIO HAaX0AUTb, POPMYNNPOBATL U pellaTh akTyabHble 1 3Ha4YUMble

npobnembl oyHAAMEHTANbHON N NPUKNALHOW MaTeMaTKu

OriK-4 FOTOBHOCTbIO K KOMMYHMKaL MK B YCTHOW 1 MUCbMEHHOW popmMax Ha pycCckoMm u
MHOCTPaHHOM $13blkax O/ pelweHns 3anay NpogpeccnoHanbHON eaTeNbHOCTU

MNK-6 CMOCOBHOCTBIO K COBCTBEHHOMY BUAEHWIO NPUKNALHOIO acrnekTa B CTPOrnX
MaTemMaTn4ecKknx oopMynnpoBKax

O6yuvatowmiics, OCBOMBLIMIA AUCUMNAMHY (MOAYNb):

JlonxeH neMoHCTpmpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

CTyLeHTbl, 3aBEPIUMBLINE N3YHEHWNE OAHHON OMCUMNMANHBI, OOMXKHbI:
- MOHUMaTb ee naeun, Lenu 1 3agayn npeameTa, ero Ces3b ¢ Apyrumm
pasnenamm reomeTpun.

- 06napatb TEOPETUHECKMMM 3HAHMSIMU O METOAAX, MPUMEHSIEMbIX B
NPOEKTUBHOW reoMeTpum.

- OPUEHTMPOBATLCS B BO3MOXHOCTSAX MPUMEHEHNS METOO0B
NPOEKTUBHON reoMeTpumn B Apyrux pasnenax reomeTpum.

- NPoOBPECTN HABLIKM B PELIEHUN FreOMEeTPUYECKMX 3aaa4

MeToLaMU NPOEKTUBHOW reoMeTpuun.

- NproBpPecTn HaBbIKM U3NOXEHUSI MaTeprana NPoeKTNBHOW reoMeTpun Ha
aHINIUACKOM A3bIKE.

2. Mecto aucumnnuHbl (Mopyns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAodeHa B pasgen "B1.B.1B.1 ducunnnuHel (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 02.04.01 "Matematuka 1 KOMMIbOTEPHbIE Haykn (MeToabl MaTeMaTMyeckoro 1
aNropuMTMUYECKOro MOLENUPOBaHUS 06LWeHaYYHbIX U MPUKNALHbIX 3a4a4)" 1 OTHOCUTCS K AUCUMNANHAM MO BbIGOPY.
OcsauBaetca Ha 1 kypce B 1 cemecTpe.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 6 3a4eTHbIX(ble) eauHML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 48 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), npakTudeckme 3aHaTus - 48 4yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW PaboThl - 0 Yaca(os).

CamocTositenbHas pabota - 132 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNNHDL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)
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Mporpamma ancumnnnHbl "Beicwas reometpus Ha aHrnnnckom s3bike”; 02.04.01 "Martemartvka 1 KOMNbIOTEPHbIE HayKun'".

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Buapbl n yacsbl
KOHTaKTHOW paborThbl,
Paspnenbl AucUUNInHbI / UX TPYA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Geometry of
1. multidimensional Euclidean spaces 1 0 12 0 82
4.2 CORERE TG BRFIABEEGLMOBY ) | 1 0 12 0 32
TeMF[TEﬁQ%! ¥ P eEmeEgs udlidegn spaces 12 0 34
1. Ey£TI§EeRg gp@g&ewog&gggt“l\/lummme nsiopar cpbe §I0,I"n$. Fages. Nats. 0 34
2. Mrjdimensional simplex $[0, 7]™$. $\sum [{i=T7{nHTI X"i=1%, $x"I\ge 0%.
Sphera¥lTRI&ribed and circum\-scribed sphergs. 0 48 0 132

3. Regular polyhedrons. Cocube $\sum_{I=1}{n} [X™I[Ve 1$. Classification of regular polyhedrons.
Symmetry groups of regular polyhedrons.
Eulers' formula.

Tewma 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 $0O(4)$ 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 $n>2$.

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.

Tewma 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. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa o0y4atolmMXCcs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayAUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCLUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatoWwmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpaseHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaoIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:
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Mporpamma ancumnnnHbl "Beicwas reometpus Ha aHrnnnckom s3bike”; 02.04.01 "Martemartvka 1 KOMNbIOTEPHbIE HayKun'".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHuWe aucumMnnnHbl (MOLynsl) npeanonaraet U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbi.
NutepaTypa MOXeT BbiTb LOCTYMHA 0By4aloWUMCs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

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. MeToauyeckue ykasaHus onsi 06y4arloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
B x0[ie NEKUMOHHbBIX 3aHATUI BECTU KOHCNEKTUPOBaHMe y4ebHoro matepuana. Obpawarb BHUMaHME Ha KaTeropuu,
POPMYNMPOBKYM, PACKPbIBAIOLWME COAEPXAHNE TEX

W UHBIX SIBIEHUIA U NPOLIECCOB, HayYHble BbIBOMbI U NMPaKTUYECKNE PEKOMEHJALIMN, MONOXUTENbHbIA OMbIT B
OpaTopCKOM UCKYCCTBE.
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Mporpamma ancumnnnHbl "Beicwas reometpus Ha aHrnnnckom s3bike”; 02.04.01 "Martemartvka 1 KOMNbIOTEPHbIE HayKun'".

XXenaTenbHO OCTaBUTL B pa6oqv|x KOHCMEeKTax nonsd, Ha KOTopbiX Aenatb NOMETKN U3 peKOMeH,D,OBaHHOIZ nmteparypesbl,
gononHgawuwmne matepuman npocnymaHHoM nekuun,

a TakXxe nog4vyepkusarouine OCOGy}O BaXHOCTb T€X NN NHbIX TEOPETUHECKUX nonoxeHuin. 3agaeatb npenogasartento
yTO4HAKOWMe BONPOCh! C LUenblo yACHEHUA

TeopeTndHeckux NONOXEHNA, paspeeHns CNopPHbIX CI/ITy&LI,VII7I.

B xone noaroToBKM K CEMUHApaM M3y4nTb OCHOBHYIO NNTEpaTypy, 03HAKOMUTLCS C AOMONHUTENbHOM NMTEpPaTypoi,
HOBbIMY NyBnvkauusaMm

B nepnoanyeckmnx n3naHunax. I'Ip|/| 3TOM y4eCTb pekoMeHOoauunm npenonasarensd n Tpe6OBaHI/I9I yqe6H0|7| nporpammbl.

LopabatbiBaTb CBOW KOHCMEKT NEKLMW, AENAS B HEM COOTBETCTBYIOWME 3ANUCK N3 NUTEPATYPbI, PEKOMEHLOBAHHOM
npenofasaTenem v NpeayCMOTPEHHON

y4ebHoli nporpammoii. MoAroToBMTb TE3NCHI ANS BBICTYMIEHUI N0 BCeM y4ebHbIM BONpPOCcaM, BEIHOCKMMbIM Ha CeMUHap.
oTOBSICh K [OKNagy U pedpepaTvBHOMY

coobuweHmnio, obpalwaTbcs 3a METOAMNYECKON NMOMOLbIO K Npenoaasatento. CocTaBUTb NnaH-KOHCTMEKT CBOEro
BbICTyNneHus. [MpoaymMaTtb NpUMepbI C LENbIO

obecrneyeHns TECHOM CBSI3U M3y4aeMoi TEOPUN C peanbHOl Xn3Hblo. CBOEBPEMEHHOE 1 KA4ECTBEHHOE BbIMOHEHWE
camocTosiTeNbHOW paboTel 6asnpyeTcs Ha

COBMIOAEHNN HACTOSMX PEKOMEHAALINIA U N3YYEHUN PEKOMEHLOBAHHOMN nuTepatypbl. CTyLEeHT MOXET AOMNONHUTbL CMIUCOK
UCMONb30BaHHOW NUTEPATYPHI

COBpPEMEHHbBIMUN UCTOYHMKaMK, He NpencTaBieHHbIMK B CNCKE peKOMeH,ﬂ,OBaHHOIZ nmntepartypbl, 1 B OanbHenwem
MCMNonb30BaTb COBCTBEHHbIE NOArOTOBNEHHbIE

yyebHble Matepuanbl NPy HANUCaHUM KYPCOBbLIX U SUMNOMHbIX paboT.
MeToauyeckne ykasaHus 4isi TOArOTOBKM K 3a4eTy.

3ayeT NpoBOANTCA B MMCbMEHHON chopMme. Bunet cogepxuTt aBa Bonpoca 13 nporpammbl Kypca 1 ogHy 3agady. [MonHbiia
OTBET Ha Kax,ablii BONpPoC

oueHuBaeTcs B 20 6annos, NpaBnnbHOE peleHne 3aaaqn oueHmsaetcs B 10 6annos. HenonHbliA 0TBET, YaCcTUYHOE
pelueHne 3a0ayn 1 pelleHne 3agadu, cogepxalliee

OLIJI/I6KI/I, oueHmnBarTCA MEeHbWM Y1CITIOM 6annoB. 3ayeT cuyntTaeTcs COaHHbIM, eCnu Npn oTBeTe Ha 3a4eTHbIN bunet
HabpaHo He MeHee 28 6annos.

Mpwn npocTaHoBKe oLEeHKM Ynicno 6annos, HabpaHHbIX HA 9K3aMeHe, CYMMUPYETCS C YucnoM 6annos, HabpaHHbIX Ha
NPakTUYECKMX 3aHATUSX.

3ayeTHbli BUNET COoepPXMT BONPOCH 1 3a4a4mM N3 BCEX pasnenoB nporpammbl. Mpu NoaroToeke K 3aveTy cnemyet
OPVEHTUPOBATLCS Ha NMPUBELEHHbIN

B M. 6.3 0bpaseL 3a4eTHoro buneta.
MeToamyeckue ykasaHusi K yCTHOMY Onpocy.

Llenbio YCTHOIr o onpoca sBnsetTcs BbiIdCHEHNE YPOBHA YCBOEHUA CTyAEeHTaM OCHOBHbIX NOHATUNA, n3y4yaeMbix B Kypce.

MoaroToBka Kk YCTHOMY ONpoOCy 3aKknko4aeTcs B NOBTOPEHNN CTyAEHTAMU onpe,n,eneHvu?l OCHOBHbIX MOHATUN N
POpMyNMPOBOK OCHOBHbIX TEOPEM MO KOHCMNEKTaM nekummn n peKOMeH,D,OBaHHOIZ nmtepartype.

Mo pe3ynbTatam yCTHOrO onpoca CTyneHTbl MoryT HabpaTb Ao 25 6annos 13 50, 0TBeAEHHbIX Ha NMPaKTUHECKME 3aHATUS.

MeToamnyeckne yKa3aHusa K KOHTPOJIbHbIM pa60TaM.

Mo pe3ynbrtaram KOHTpO}'IbHOI;I p360TbI npwv NpasnibHOM peleHn BCeX BXOOAWNX B KOHTPOJIbHbIE 3a0aHNs 3a0ay
CTyOeHT MoXeT

Habpatb 25 6annos. HenonHoe peleHne 3anayn Uy pelweHne 3agadyu, cogepxallee ownbky, OLEHMBAETCS MEHbLNM
yncnom Hannos.

Lns npeOMeTHOW NOArOTOBKW K KOHTPO/bHOM paboTe cTydeHTaM 3apaHee cooblaroTcs TUMbl 3aa4, BXOASWMX B
ovneTbl.

O6pasubl KOHTPONbHBIX 3a4aHUi NpyBeAeHbI B pasaene 6.3
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

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

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 02.04.01

"MaTtemaTturka v KOMNbIOTEPHbIE HAYKM" 1 MarncTepckon nporpamme "MeTtoabl MaTeMaTn4eckoro 1 anropuTMMYecKoro
MOLEennpoBaHus obLleHay HbIX ¥ NPUKNaaHbIX 3anay”.
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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

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u anropnTtMn4ecKkoro MoaoenmpoBaHmnA 06u_.|,eHaqub|x n npuknanHbix
3anad

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. AnekcaHgpos, N.C. Kypc aHannTmuyeckor reoMeTpum 1 nuHeriHoi anrebpel : y4ebHuk / M.C. AnekcaHapos. - 2-e
usgn.,crep. - CaHkt-lMetepbypr: NlaHb, 2009. - 512 c. - ISBN 978-5-8114-0908-2. - TeKCT: aNeKTPOHHbIN //
OnekTpoHHO-6ubnnoTeyHas cuctema Nawb': [caiT]. - URL: hitps://e.lanbook.com/book/493
2. MNpaconos, B.B. 3agaun no tononoruu / B.B. MNpaconos. - Mockea : MUHMO, 2014. - 38 c. - ISBN
978-5-4439-3009-1. - TeKCT: 9NeKTPOHHbI // DnekTpoHHO-bnbnmnoTeyHas cuctema farb': [cait]. - URL:
https://e.lanbook.com/book/80151

JononHutenbHasa nuTeparypa:

1. Mpaconog, B.B. 3nemeHTbl TEOPUM romMonoruii : yuebHoe nocobue / B.B. Mpaconos. - Mockea: MLIHMO, 2006. - 448 c.
- ISBN 5-94057-245-6. - TekCT: aNeKTPOHHbIN // DnekTpoHHO-6ubnmoTteyHas cuctema Naub': [cainT]. - URL:
https://e.lanbook.com/book/9397

2. AnekcaHgpos, 1.C. BeeneHue B Teopunio MHOXECTB 1 0bLUyto Tononoruto: yd4ebHoe nocobue / M.C. AnekcaHgpos. - 2-e
n3g., ctep. - CaHkTt-MNeTtepbypr: JlaHb, 2010. - 368 c. - ISBN 978-5-8114-0981-5. - TekCT : 9N€KTPOHHbIA //
OnekTpoHHo-6nbnnoTtedHas cuctema 'faub': [caiT]. - URL: https://e.lanbook.com/book/530

3. Kysoenes, B.l1. Kypc reometpun: snemeHTbl TONonorny, gudgepeHumanbHas reomeTpusi, OCHOBaHWUS reoMeTpun :
yuebHuk / B.MN. Kysoenes, H.I". Mogaesa. - Mocksa: PUBMATIIUT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - TekcT:
9NEKTPOHHBI // DnekTpoHHO-BnbnnoTeyHas cuctema 'fanb': [cait]. - URL: 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

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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