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Mporpamma omcumnnmHel "Anrebpaundeckas Tononorus”; 01.04.01 "MaTtemartumka".
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Mporpamma omcumnnmHel "Anrebpaundeckas Tononorus”; 01.04.01 "MaTtemartumka".

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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
NnK-10 CNOCOBHOCTLIO K NPenofaBaHunio n3nko-MaTeMaTn4ecKux AUCLUNINH 1

MHGPOPMaTMKM B 06pa30BaTeNbHbIX OPraHn3aLmnsix OCHOBHOro o6Lero, CpeaHero
obLero, cpeaHero NPogECCUOHaNbHOMO U BbICWIEr0 06pa3oBaHms

MK-11 CNOCOBHOCTBIO 1 NPEAPACMONOXEHHOCTLIO K MPOCBETUTENBHON 1 BOCMUTATENBHOM
nesiTeNnbHOCTM, FOTOBHOCTL MponaraHanpoBath 1 NONynsipu3npoBaTh HayyHble
IOCTUXEHNS

MnK-12 CMOCOBHOCTBIO K NMPOBEAEHNIO METOAMNYECKMX U SKCNEPTHbIX paboT B obnactu
MatemaTku

MK-9 CnocobHOCTbO pasnMyHbiM 06pa3oM NpeAcTaBnsTb U afanTMpoBaTh

MateMaTnyeckme 3HaHnAa ¢ y4eToM YPOBHA ayanTopun

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):

JonxeH 3HaTb:

onpeneneHnsi u CBoMCTBa OCHOBHbIX 0O BEKTOB, M3yHaeMblx B anrebpanyeckoi Tononorum, opmMynnpoBku Hambonee
BaXXHbIX YTBEPXOEHWUIA, METOLbI MX 00KA3ATENbCTB, BO3MOXHbIE CAIEPBI NPUNOXEHNIA.

JonxeH ymeTtb:

pewatb 3a4a4v BbIYUCIMTENBHOMO 1 TEOPETUYECKOrO XapakTepa B o6nacTu anrebpanyeckoi Tononornm
MHOroo6pasuii 1 CUMIAMUMaNnbHBIX KOMMIEKCOB, yCTaHABNMBATL B3aMOCBSI3N MexXy NOHSATMSIMM, [oKasbiBaTb
yTBEpPXAeHUS.

JonxeH Bnanetb:
anrebpanyecknMn MeTonamm UccnenoBaHns TOMONOrMnm MHOroobpasuii.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8B.1B.9 ducunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 01.04.01 "Martematuka (AHanu3 Ha MHOroobpasmsx)" n 0THOCUTCS K AUCLMINHAM MO
BbIOOPY.

OcsauBaetca Ha 2 Kypce B 3 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C ykasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTABASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 56 4aca(oB), B TOM 4ucne nekuuu - 28 yaca(oB), NpakTU4ecKne 3aHsTus - 28 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 52 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 3 CEMeCTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 3 n3 9. Bl YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "Anrebpaundeckas Tononorus”; 01.04.01 "MaTtemartumka".

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pa6ora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. KoMnnekcbl 1 ux rpynmbi
1. roMOnorun. 3 8 8 0 12
Tema 2. [omoTONMA MEX Y LEMHbIMM
2. otobpaxeHusamu. Kateropus HaG. 3 8 8 0 12
4.2 o p%xgg%'gyeﬂnnmm%%) 3 6 6 0 14
Tem : -
I:Tema . DABYILIEHTPIIECKOG g [
Kom Gﬁ%ﬁﬂp‘éﬂﬂﬁé&%‘ romMonoruii. CuHrynsipHbli koMnneRe Tgnonoru@eckoro [npoctp&HcTea. I[paHnuHbl# onepatqp.
ToyHbt FoCRAeaoBaTeRbHOCTIA abeReBbtT Pyff- yup\.u Me-TO4H ﬂﬁ*ﬁeﬁ._-Fﬁ"*H'bfe'FfeeﬁeﬂeBa‘Feﬂb‘Hf‘CTVl
KoMr] Hgyﬁ@ﬁ)rbﬂyTO‘-IHOCTb romonoruyeckord goyHKToga. QBSB%IB&!OIJJ,I@@ romomppdmamg Fromongrmyeckago
nocrefoBaTenbHOCTb, aCCOLMUPOBAHHAs C TQUHOW NOqneLoBaTENbHOCTLIO KOMIINEKCOB. 5-NEMMA 1 ee NpPUMEHEHNE|K

roMonorn4eckmnm nocnenoBatTeibHOCTAM.

Tema 2. FoMmoTONUa Mexay LenHbiMu oTobpaxeHusamu. Kareropus HaG.

ComoTonust Mexay LenHbiMm oTobpaxeHusmu. Kateropust HOG. CMHrynsipHbIiA KOMNNEKC napbl TOMNOAOrMYECKNX
npocTpaHcTB. [oMonornyeckas nocnenoBaTenbHOCTb Napbl TOMNONOrMYECKMX NPOCTPaHCTB. CUHIYNSPHBIE FOMONOrUN
OLHOTOYEYHOro NpocTpaHcTea. HynbMepHble romonoruun. Pacwenngiowmecs To4Hble NocnefoBaTeibHOCTU.
[MpuBeneHHble rpynnbl romonorui. fomonorun napsl (X,P).

Tema 3. FoMoTONMM HENpPepbIBHbIX 0TOOPaXeHWUH.

CoMOTONMU HenpepbiBHbIX 0TOOpaXeHwWit. FoMoTonnYeckas aKBUBaNEHTHOCTb. TOMOTOMNMYECKME NHBAPUAHTHI.
Crarueaemble npcTpaHcTea. PeTpakumn. dyHoameHTanbHas rpynna Tononornyeckoro npoctpanctea. Kateropus Htp.
LlenHas roMmoTonus, MHOYyLMPOBAHHAS FOMOTONMEN HeMpepbIBHbIX 0TOBpaxeHuii. FoMoTonMyYeckas MHBapUaHTHOCTb
rpynn roMonoruii.

Tema 4. BapuueHTpuyeckoe nogpaspeneHve.

BapuueHTpuyeckoe nogpasnenerve. Boipesarue. NocnegosatensHocTb Maliepa-Bbetopuca. "'pynnbl romonoruii
N-MepHOI capepbl. ['pynnbl roMonornii AByMepHbIX NOBEPXHOCTEN. PeTpakumun. PeTpakums nHayumpyeT anMmopcnsm
rpynn romonoruin. Cdoepa He SBnseTcs peTpakToMm wapa. Teopema bpayapa o HenoaBuxHoO Touke. KacaTenbHble
BEKTOPHbIE NMons Ha cpepax.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbBHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOI paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BEINONHAT 3aaHUs, HANPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNEKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHMS 06pa30BaTENbHON AeSTENbHOCTM Mo 06pas3oBaTeNbHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaepuarta, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHero pacnopsnka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KaszaHckoro (MprBonkCcKoro) doeaepansHoro yHmBepcuteTa
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Mporpamma omcumnnmHel "Anrebpaundeckas Tononorus”; 01.04.01 "MaTtemartumka".

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oncuMnnmnHbl (MOoyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb HOCTYMHA 0byyaloWwmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepatypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
HaxonmTcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncuUmMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNNEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

A Concise Course in Algebraic Topology - https://www.math.uchicago.edu/~may/CONCISE/ConciseRevised.pdf
Algebraic Topology - http://mathworld.wolfram.com/AlgebraicTopology.html
Algebraic Topology - Cornell Math - https://www.math.cornell.edu/~hatcher/AT/AT.pdf

9. MeToguueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaLmm

nekumu B xone NEKLMOHHBIX 3aHSTUI CredyeT BECTW KOHCNEKTMPOBAHME n3naraemMoro y4ebHoro Mmatepuana,
yuunTbIBas UICNONb3yEMbIe MPEMNOAABATENEM INEKTPOHHBIE PECYPCHI, OTMEYas MeCcTa, KOTOpbIe
Tpebytowmne AONONHNTENBHOM CAMOCTOSTENBHOM NPOPabOTKM MO METOANYECKMM NOCOBMSIM 1
PEKOMEHAO0BAHHBIM y4ebHrKaM. CnenyeT oTMevaTb pasgernbl, Tpebytolwme oNoNHUTENBHOMO
MPOSICHEHUS, LNst KOHCYNbTauMK y npenoaasatens. K kaxnon nekuuym HeobxoLMMo NnoBTOPsTh
MaTtepuan, U3NoXeHHbIli MpenogaBaTenem Ha Npeablaywmnx NekumsXx.

npakTuyeckme | Mpu NoArotToBKe K NPaKTUHECKOMY 3aHATUIO CieflyeT OCBeXUTb B MaMsATV TeopeTndeckuii matepuan,

3aHATUSA N3MI0XEHHbIN NpernoaasaTteneM Ha NeKLMaX, OTHOCALMUIACS K U3y4aeMoii Ha 3aHATUK TeMe. Bo Bpems
MPaKTUYECKOro 3aHATUS cneayeT OTMeYaTh UsfnaraeMblie NpenonasartenieM MeToibl U NpueMmsl
peleHns 3a4ay, a Npy CaMOCTOSTENbHOM PELEHNN 3a0ay U3 AOMALHEro 3aiaHuns cnemyeT no
KaxX[oM He peleHHoM 3aaye NoAroToBMTL BOMPOCH K Mpenoaasatento 4ns pasbopa Ha ayanTOPHOM
3aHATUN.
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Mporpamma omcumnnmHel "Anrebpaundeckas Tononorus”; 01.04.01 "MaTtemartumka".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTos- | CamocTosiTenbHas paboTa cTyAeHTa No OCBOEHUIO TEOPETMHECKOro MaTepmana CoCTOUT N3 N3yHeHWs!
TenbHasi 06s13aTeNbHOro MaTepvana, M3NoXeHHOro Ha NeKUMsX, 1 OOMONHUTENbHOIO U3YYeHUs MaTepuana no
pabota peKoMeHO0BaHHOM y4ebHon nuTepaType Ans yrnybneHHoro yCBoeHUs NpeaMeTa v NoHMMaHus, rae u

Kak MPOMAEHHbI MaTepran MoxXeT NPUMeHSTbCS.

Mpwv pelweHnn 3apay 13 AOMALHEro 3aiaHus cnenyeT pasobpaTb cnocobbl peleHnst TUNoBbIX 3aaay,

pasobpaHHble Ha ayauTopHOM 3aHaTUW. MNpu NOAroTOBKE K KOHTPONbHOW paboTe cnenyeT NOBTOPUTb

BECb Matepuars, OTHOCSIWMNACS K TEeMaM KOHTPOJ/IbHOM paboThl, PyKOBOACTBYSICb KOHKPETHLIMU

ykasaHusiMu npenogasarernsi.

3K3ameH OKk3amMeH NPoBOANTCS B NCbMEHHON (hopMe. DK3aMeHaLNOHHbI BUNeT COQEPXMUT TpK Bonpoca 13
nporpamMmbl Kypca 1 oaHy 3amnady. [MonHbIi 0TBET Ha KaxXablli BONPOC oLieHnBaeTcsl B 12 6annos,
npaBunbHOE peleHre 3atadn oueHusaeTcs B 14 6annos. HenonHblli OTBET, YaCTUYHOE peLleHne
3a4auv 1 pelweHne 3aaayn, cogepxallee ownbKy, OLEHNBAKOTCS MEHBLIMM YACIOM 6annos. Ik3ameH
CYMTAETCS COaHHbIM, ECNM MPU OTBETE HA 9K3aMeHaLUMOHHBIN 6uneT HabpaHo He MeHee 28 6annos.
Mpwn npocTaHoBKe oLeHKK Yncno 6annos, HabpaHHbIX HA 9K3aMeHe, CyMMUPYETCS C YMcrioM 6annos,
HabpaHHbIX HA NPaKTUYECKNX 3aHSATUSX.

OKk3aMeHaLMOHHbIA BUNeT CopepXmT BONPOCH! 1 334341 13 BCeX pa3nenos nporpammsl. Mpu
MOAroTOBKE K 9K3aMeHy cnenyeTt OpUeHTUPOBaTLCS Ha NPUBEOEHHbIN

B N. 6.3 obpaseL, sKk3aMeHaLVOHHOro buneTa.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIeKkToBaHHbIe cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEpPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMbIX
OMCLMMNIMHOM, 3a CHET aNlbTePHATUBHbIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHmns CeMmHapoB, BbICTyMJIEeHNA C AoKnagamm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.01
"MatemaTuka" u marmcTepckor nporpamMme "AHanus Ha MHoroobpasusx”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B./1B.9 Anrebpan+eckas Tornonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. CkoneHkoB, A.b. Anrebpanyeckasi TONONorns C reoOMeTpUHECcKon TOUKN 3peHmsl. [SNeKTPOHHbIN pecypc] - DNEKTPOH.
baH. - M.: MUHMO, 2016. - 270 c. - Pexxum poctyna: http://e.lanbook.com/book/71854

2. AnekcaHppos, N.C. BeeaeHue B TEOPUO MHOXECTB 1 06LLYO TOMONOrM0 [ONEKTPOHHbIN pecypc] : y4ebHoe nocobue /
MN.C. AnekcaHapoB. - ANeKTPOH. AaH. - CaHkT-MeTepbypr : flaHb, 2010. - 368 c. - Pexum goctyna:
https://e.lanbook.com/book/530

3. OnemeHTapHas Tononorus [SnekTpoHHbI pecypc] : yuebHoe nocobue / O.4. Bupo [u op.]. - OnekTpoH. naH. - Mocksa
: MUHMO, 2010. - 352 c. - Pexum goctyna: https://e.lanbook.com/book/9313

JdononHutenbHaa nuteparypa:

1. Buk, [.Y. Teopusi romonoruii. BeeneHue B anrebpanyeckyro Tononoruio [SnekTpoHHbIn pecype] / A.Y. Buk. -
OnekTpoH. gaH. - Mockea : MUHMO, 2005. - 288 c. - Pexum poctyna: https://e.lanbook.com/book/9310

2. MogpaH, B.E. 9nemeHTbl TONONorum [SnekTpoHHbIl pecypc] : ydebHoe nocobue / B.E. MoapaH. - SnekTpoH. aaH. -
CaHkT-lMeTepbypr : NlaHb, 2008. - 192 c. - Pexum goctyna: https://e.lanbook.com/book/315

3. Mpaconos, B.B. 3nemeHTbl Teopun romonoruii [9nekTpoHHbIA pecypc] : yuebHoe nocobve / B.B. Mpaconos. -
OnekTpoH. gaH. - Mockea : MUHMO, 2006. - 448 c. - Pexum poctyna: https://e.lanbook.com/book/9397

KETPOHHBH
B_EPCHTET

3AE
CtpaHuua 8 ns 9. Bl YHH
Al 4 LM OHHD AHATTAHECHAR CACTEMA Kby



Mporpamma omcumnnmHel "Anrebpaundeckas Tononorus”; 01.04.01 "MaTtemartumka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B./1B.9 Anrebpan+eckas Tornonorus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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